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NEW YORK. SATURDAY, NOVEMBER 2%, 1900 
OBJECT LESSONS IN CENTRIFUGAL FORCE. 
Some years ago, before the railroads had begun to 
replace the light rails with rails of heavier section, and 
at the time when the development of the locomotive 
had reached a point where the concentrated axle loads 
the track was well able to carry, it 
passage of a train at high speed 


were greater than 


was found that the 
wis liable to produce a serious distortion and perma- 
nent set of the rails. In one particular case, after a new 


and 
at excessive speed, had passed over a certain stretch of 


unusually heavy engine, hauling a special train 
track, it was found that the rails had been bent verti- 
cally, the depressions occurring at regular and evenly 
Inquiry into the cause developed the 


a large amount_of ex- 


ced intervals 
ict that the locomotive carried 
ess balance, that is to say, the reciprocating parts had 
been so completely counterbalanced that there was a 
large excess balance in a vertical direetion, which re 
suited, at the high speed at which the train»#vas ran- 
niog,in a vertical bammer-blow, whose downward effect 
was sufficient to depress the rails beyond their elastic 
distorted. The 
to reduce the of the 
limit consistent with 


limit, and leave them permanently 


best practice to-day is weight 


reciprocating parts to the iowest 


safety, and then counterbalance only a certain pro- 


portion of these weights 
In stationary and marine engine practice, where the 
engine is bolted direetly either to a massive fouudatiou 


or to the rigid structure of the ship, the necessity for 


careful bd@iancing is not so pressing, ‘he effect of the 


unbalanced weights and moving parts being absorbed 
by the inertia of the whole mass of the foandation of 
which the engine forms practicafly a part. So long as 
an unbalanced engine is controlled within the speed 
is designed, no serious effects 


vf rotation for which it 


are to be feared from the unbdalanced reciprocating 


but. should a powerful stationary or marine 
can 


weights ; 


engine get beyond control and run away, it 
readily be understood that the treineodous forees de- 
veloped may reach a poiut at which the engine will be 
either ruptared internally or torn from its foundations. 
St. Paul” 


shows conclusively that it was the effect of the mas- 


An examination of the engine room of the “ 
sive unbalanced reciprocating parts, revolving at. a 
speed which is estimated as having been anywhere be- 
tween 250 and 450 revolutions per minute, that was the 
immediate cause of the break-up of the engine. Cen- 


trifugal forces which are negligible at a speed of 90 
Hpecome three or 
On the lower half of the revo 
like effect of the unbal 


a blow directly upon 


revolutions a minute resistiess at 
four times that speed 
lution the downward hamwer 
anced weights took the form of 
the mass of the main bearings, the engine-bed and the 
heavy cellular structure of the hull; bat on the upward 
haif of the revolution, the blow had to be resisted by 
the caps and hoiding down bolts of the main bearings 
of the erank shaft. The strength of the chain is 
always the strength of its weakest link, which, in this 
case, proved to be the threads of the crankshaft bear- 
whieh were entirely stripped, allowing the 
to be torn loose from_the 
hearings, only aslight clear- 


ance between the pistons and the cylinder heads, the 


ing woits, 
caps and the crank shafts 
As there was pormaliy 
pistons daring the next revolution struck the cylinder 
heads of the high and low pressure cylinders, knocking 
them out, and smashing the cylinders themselves. 

The rapid increase in rotational speeds which is tak 
ing place has concentrated the attention of engine 
builders, particularly in marine work, upon the ques- 
tion of balancing, and the Yarrow-Sehlick, T weedy sys- 
tem, of which we hear so much in these days, was de- 
vised to overcome this difficulty, and seems in the ves- 
sels which have adopted it to be a very marked suc- 
Cers, 
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ARMOR CONTROVERSY FINALLY SETTLED. 

The Navy Department, the manufacturers, and the 
country at large are to be congratulated that the wis- 
erable armorplate controversy whieh has been the 
in the construction 


The 


cause of so much reyvretable delav 


of our new uavy, is at last amicably settled 
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origin of the trouble was the outery on the part of a 
few ill-informed wembers of Congress that the armor- 
plate mwanufactarers were realizing excessive profits on 
their output ; and it was due to the general lack of in- 
formation and intelligent interest in the subject that 
resolutions: were put through Congress reducing the 
price to be paid for fatare armor to a figure so low as 
to be positively ridiculous. The manufacturers claimed, 
and we think justly so, that the high price demanded 
for their product was justified at the time by the fact 
that the first outlay for their plants was enormous ; that 
the returnsupon this outlay were primarily depend- 
the eaprice of Congress, which might or 
might authorize the construction of ships; and 
also that the risks of manufacture in a process 80 com- 
plicated and liable to mishap as that of the manu- 
facture of face-hardened armor were so great as to ne- 
cessitate the asking of such prices as would not only 
yielda fair profit, but also cover, in time, the enormous 
suis expended in the ereetion of the plant. 

The latest bids putin by the Carnegie and Bethle- 
hem cowpanies have been accepted, the price agreed 
upon being $420 per ton, the guvernment to assume 
the liability for royalties to be paid to the Krupp firm 
for the use of its process of face hardening. . No less 
than fourteen warships are affected by this contract, 
the total amount of armor called for being 36,217.tons, 
and the total cost of the same $16,000,000, including 
royalties. The first deliveries under this contract will 
commence in about six months’ time, and in the case 
of the wajority of the ships, it is likely that no serious 
delay will occur. The armor produced under the 
Krupp process will have a resisting quality, weight 
for weight, from 20 per cent to 25 per cent greater 
than Harveyized armor. Our new vessels will thus not 
only be saved from the stigma of earrying an armor 
which at the time they are completed would have been 
fully seven years out of date. but with equal defensive 
powers. they will be ton for ton proportionately far 
more efficient than if they had carried the now obsolete 
Harvey arior. 


ent upon 
not 
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BOGUS PATENT ATTORNEYS IN GREAT BRITAIN. 

A revent edition of The London Times contains a 
statement of the bankruptey proceedings in the case 
of a certain Perey R. J. Willis, described as a consult- 
ing engineer and d:aughtsman, of Chareh Court, Old 
Jury, London, It seems that “according to the state- 
ment of the bankrupt he commenced business in 1890 
as a patent expert in partnership with a William Mar- 
tin, the business being conducted as Martin & Willis, 
and as the International Pateutees’ Agency.” It seems 
that ‘he and his partner also used the name of Donald 
Cameron in earrying on their so-called patent busi- 
ness,” and it transpired under cross-examination that 
Willis was quite prolific in the use of names, figuring 
at different times as Sydney Estcourt, the International 
Patentees’and Finance Company, The Universal Pat- 
ent_Disposal Company, ete. His modus operandi was 
as follows: “The names of inventorssin the United 
States having been ascertained, he sent out to them a 
number of. circulars containing invitations to rewit 
money for the purpose of having provisional patent 
rights granted to them in Great Britain.” He seems to 
have received ‘'a large number of remittances with 
instructions to protect the inventions specified. In 
558 instances the remittances were not so used, and 
the statement of affairs which he had filed in his 
bankruptey proceedings showed that sums amounting 
to $11,385 were probabiy due to inventors in the United 


States and Canada for money so sent to his firm and 


’ 


absorbed in business expenses.’ 

Perey R. J. Willis is one among an all-too-numerous 
class of bogus patent attorneys in Great Britain, 
whose operations have no other object than that of 
thievery.. Unfortunately, at the present time the laws 
in Great Britain are such that it is open to anyone 
to style himself a patent agent in that country, since 
be does not necessarily have to qualify for the position. 
Hitherto it has been difficult to reach these swindlers, 
for the reason that the bulk of those who intrust them 
with money are residents of the United States, and do 
not eare to go to the trouble of prosecuting, or of as- 
sisting the Institute of Patent Attorneys of Great 
Britain in carrying through a prosecution. 

There is a movement afoot in Great Britain, jast now, 
to protect inventors from the fraudulent practices of un- 
principled patent agents who ars not on the registered 
list of the Comptroller of Patents. At present there are 
abont 250 agents registered by the Patent Office, and 
their official recognition is a sofficient guarantee of their 
integrity. Should they be guilty of any misdemeanor, 
their names are immediately erased from the register. 
The object of the movement now in progress for the 
protection both of the inventor and the reputable 
patent agent is to give the Comptroller authority to pre- 
vent apy one acting in the capacity of a patent agent, 
unless he is satisfied as to the agent’s probity. The 
problem has been up for discussion on several previous 
occasions, and it seems that even Lord Herschel’s 
committee was unable to suggest any practieal method 
for effiesciously stamping out the abuse. The scheme 


referred to is receiving the hearty support of the reg- 
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istered patent agents in Great Britain, who are natu- 
rally desirous of protecting their own reputation. An 
English correspondent says: “The matter can be 
greatly assisted by American inventors if they are 
careful to intrust the securing of British patents only 
to responsible agents in this country.” 
oe 
THE ANNUAL MEETING OF THE SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGINEERS. 


The annual meeting of the Society of Naval Archi- 
tects and Marine Engineers was helu last week at the 
Engineers’ Club, 12 West 31st Street, in this eity,-ander 
the presidency of Mr. Clement A. Griscom. In his 
opening address the President referred to the present 
year as having been the most prosperous in shipbuild- 
ing in the United States since the outbreak of the Civil 
War, and he expressed his conviction that the coming 
century would witness a development which would 
be fully equal to the high hopes of the members 
of the Society when it wasfounded. During the fiseal 
year which ended in.Juue last, eighty steel steam vessels 
of 168,000 gross tons were built in the United States. The 
significance of these figures was best understood by a 
comparison with the record of the previous nine years, 
during which the United States. built only,575,000 gross 
tons of the same types of vessels, All the shipyards 
have been busy, every large plant has increased. its 
capacity, and several new yards have been established 
and equipped for the construction of the latest mer- 
chant and war vessels. The president was followed by 
Charles H. Cramp, of Philadelphia, who read a paper 
on the performance of the Russian cruiser “ Variag.” 
The excellence of design and construction was proved, 
he said, by the fact that over a 10-knot course, with 
18,000 indicated horse power, the vessel maintained a 
speed of 24 knots, while with 16.000 indicated horse 
power it maintained a speed of 2344 knots for twelve 
consecutive hours. 

Naval Constructor D. W. Taylor read a valuable 
paper deseribing the model basin in use at the Wasb- 
ington Navy Yard. Referring to the designs for our 
five new battleships, and the fact that the limitations 
of draft imposed rendered the problem of securing 
adequate speed proportionately difficult, he said that 
the navy was to be congratulated that it was in posses- 
sion of such a thoroughly equipped testing basin, the 
existence or which was due to the persistent efforts of 
the Bureau of Constraction and Repair. Naval Con- 
structor Woodward described at length the tests of 
electrical plants on the battleships ‘* Kearsarge” and 
“Kentucky.” It seems that. the main turrets were 
turned from extreme starboard to extreme port in 53-4 
seconds, and that the full charge for the 13-inch guu 
vas hoisted and lowered between the handling room 
and the gun electrically fifty consecutive times at the 
rate of one round trip per minute. Besides the mem- 
bers present there were a number of foreign guests, 
inclading Lieutenant-Commander de Faranand, of the 
French Navy; Lieutenant-Commander Von Rebeur 
Paschwitz, of the German Navy; Captain Stchensno- 
vitch, of the Imperial Russian Navy, and others. 

In subsequent issues of the SUPPLEMENT we hope 
to reproduce in full some of the papers. 
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CLOSE OF THE PARIS EXPOSITION. 

The 12th of November, the last day of the Exposi- 
tion, was tarred bya cold drizzling rain, which kept 
the attendance down. The price of tickets dropped 
until five could be purchased for one cent, and they 
were finally given away in considerable numbers. 
Promptly at midnight the lights were eut off, and a 
cannon on the first story of the Eiffel Tower announced 
the formal closing. The event was celebrated in the 
afternoon in the Chamber of Deputies. 

The official statisties show that the Exposition was a 
success, 50,000,000 persons having passed through its 
gates, against 25,121,975 persons in 1889. In the latter 
Exposition British and Belgian visitors headed the 
list as regards numbers, bui this year the Germans 
came first and the Belgians second. Americans also 
formed a very notiveable contingent. The record day 
for attendance in 1906 was 600,000, as against 335,377 in 
1889. The total cost of the Exposition just closed was 
somewhere between $40,000,000 and $60,000,000; the 
exact amount will not probably be known for some 
time. It is believed that this enormous sum has been 
returned indireetly in the increase of the treasury re 
ceipts, in the surplus of Parisian octroi duties, in 
the monuments remaining to the state or the city, and 
in the quays, bridges. and improved transportation 
facilities left by the Exposition. 

The-work of removing the exhibits began at once, 
and as soon as possible the buildings will be demol- 
ished, so the unsightly wreck at Jackson. Park after 
our own fair of 1893 will not be repeated. No vestige 
of the Exposition will be left except the great hot- 
honses on the north bank of the Seine and the Art 
Palaces. Many of the buildings, owing to poor con- 
struction, were already in bad condition on the day of 
closing. The nineteenth century has been a century 
of expositions, ten having been held in the last fifty 
years. 
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THE STEAM TURBINE IN LARGE MERCHANT 
STEAMERS. 


BY REAR-ADMIKAL GEORGE W. MELVILLE, ENGINEER-IN-CHIEF UNITED 
STATES NAVY. 

Although I have aimed to be conservative in the 
following expression of my personal views on the use of 
the turbine in large merchant steamers, made at the re- 
quest of the editor of the SCIENTIFIC AMERICAN, I have 
also sought to be something wore than genefal—to be 
concrete and specific enough to leave no question of my 
positive opinion. At the same time, I would wish to 
preface my comments with this statement: That, gen- 
erally, I realize the fact that the engineering world 
must go forward, and that by experiment, by trial and 
error, we must in part proceed ; and, further, that it 
does not make for progress to throw too much cold 
water on the experimental and inventive stage of any 
form of machine, nor to dampen the ardor of the en- 
thusiast, who, by attempting the impossible, often 
gains something not heretofore attained. On the other 
band, we must put a wholesome check on the thousand 
and one engineering fads and follies of the hour. 

Furthermore, I heartily believe in every navy spend- 
ing a proper amount of money in purely scientific ex- 
periment, to say nothing of practical experiments to a 
limited extent with certain more or less untried types 
of vessels; and I in no way wish, when commenting 
herein on the different governments that are installing 
the turbine in torpedo craft of their navies, to reflect 
on the policy of any naval power. For nations, to 
foree the lead, have sometimes to take the experi- 
mental initiative themselves, even at great risk. 
Moreover, it ill becomes a progressive nation to sit 
still and watch other nations experiment, and learn en- 
tirely. from their failures, without bearing a part of the 
brunt of them itself. 

Every engineer thoroughly appreciates that it is in- 
finitely hard to predict the exact hour when the “ tried 
and true” machine must give way to the actually bet- 
ter appliance. 

However, in making the following brief comments 
I have been guided wholly by actually existing facts, 
and have tried to remember at all times the relation 
between theory, experiment and proved practice, as 
well as to bear in mind the vital principle of distinet- 
iveness or individuality in mechanical appliances, 
which gives to certain forms of machines a mechanical 
advantage not to be secured in any other form, whose 
rejection for another would depend often upon certain 
conditions of service which give a special relative 
value to an advantage or disadvantage. 

My opinion as the Engineer-in-Chief of the Navy 
may, or may not, be respected as ex cathedra in re- 
gard to the stéam turbine, as it may be in regard to 
apy other mechanical device coming under the head 
of correct mechanical engineering. In the first place, 
it is the privilege, nay the right, of every scien- 
tist, physicist, or mechanical engineer to doubt the 
performance of any machine or contrivance until said 
apparatus has proved its correctness of design and 
utility, not only experimentally, but by useful per- 
formance of work for long periods of time. There are 
machine problems presented to the mechanical engi- 
neer every day that may appear mathematically and 
theoretically correct, but which will not stand the test 
of time. Therefore, beyond the opinion of an expert, 
trained and scientific engineer, the real test of new ma- 
chines lies wholly in experiment and experience. I be- 
lieve that the opinion of the expert, ninety-nine times 
out of a hundred, is correct, and is proved so when 
tested by actual experiment. 

Now as regards the steam turbine, the question is, 
Has it gotten beyond the experimental stage? There 
is not the slightest doubt that it will run, or that it has 
run tosome purpose. But the question is, How well 
has it ran, how economically has itrun, or will it ran ; 
and to what extent may it take the place of the recip- 
rocating steam engine? The whole engineering world 
knows how well the turbine, in respect of the speed 
attained, has performed in the ** Turbinia ” and in the 
‘Viper ;” but the question arises, Are not these merely 
racing machines? What value have these vessels be- 
yond the fact that they have been propelled by the 
turbine at a very high rate of speed? The engineering 
world demands something more in its vessels than 
mere speed. They must be useful for some specific 
purpose, and the question may well be asked: Of 
what value is a vessel that has speed alone ? 


I do not believe that the turbine has yet proved - 


itself efficient as a marine steam engine. It has done 
nothing that the reciprocating engine cannot do, and 
the reciprocating engine for marine purposes can do 
very readily many things that the turbine cannot so 
readily do, 

I say this advisedly, in the face of the fact that 
Great Britain, France and Germany, and, I believe, 
Japan, have entered into contracts for experimental 
torpedo or other fast craft propelled by turbines. For 
it will require protracted service, and certainly some- 
thing more than a fast trial trip, to prove the utility 
of these craft. As regards its fitness for the merchant 
marine, turbine vessels should be put in service, and 
continued in service as wage earners for weéks, 
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months, and years, before we can express an intelli- 
gent opinion as to the probability of their supplanting 
vessels powered with the well-tried reciprocating en- 
gine. 

Many of the high-speed torpedo boats of the nations 
of the world—I may say of all powers without excep- 
tion—make high-speed trial trips, and are then laid up 
in reserve with a record for speed that is never again 
attained.. In fact, many of them are tied up at navy 
yards or naval stations and permitted to rust out. In 
considering the practicability of the turbine for the 
merchant service, it is evident that no such record and 
results will be tolerated. 

Heretofore, to realize any economy at all, the tur- 
bine has been compelled to run at very high velocities, 
unsuited to the present ideas of the marine screw pro- 
peller; and to get around this difficulty, many vary- 
ing combinations of turbine and propeller have been 
resorted to. But, were the turbine increased in size, 
with a view to reducing its speed of revolution to 
that required in well-desigued propellers suitable to 
the hulls of our ships of to-day, I fearit would be in- 
ordinately large in diameter. Therefore, until tur- 
bines make’a gradual growth from service in the high- 
speed flier 6f*to-day of little utility to- that of the 
merchantman and the tramp, I do not believe any 
company would be justified in putting them in any 
great steamship like one of the great transatlantic 
liners. 

On the other hand, because of its very high speed 
and reported economy, it seems particularly well suited 
for electric drive for dynamos, and Mr. George West- 
inghouse is about to put it to this test; and I doubt 
not that it will turn out successfully in bis hands. 

The stationary engineering world will watch this ex- 
periment with great interest. If the turbine in such 
service does not prove economical and durable, it will 
hasten its doom, for there is nothing that the turbine 
can do in this service that cannot be done equally well 
by the reciprocating engine, the conditions being such 
that the dynamos can. be increased to any size to suit 
the piston speed of the reciprocating engine. 

Therefore, in answer to your question, Mr. Editor, I 
am compelled to say that, for marine purposes, 1 do 
not believe that the turbine is to-day in a position to 
replace the reciprocating engine; and further, that 
unless it shows greater economy than it has heretofore 
shown, it cannot replace the reciprocating engine on 
shore. 

The engineering world may be excused for express- 
ing a conservative opinion on ‘this matter, in view of 
the lack of those definite data as to coal, steam, and 
water consumption which as yet have not been made 
known to the public. 

ait & See eee eee i oe 
NATIONAL ACADEMY OF SCIENCES, PROVIDENCE 
MEETING. 
BY WILLIAM H. HALE. 

At the annual meeting, held in Providence, R. L., on 
November 13, the papers presented included two by 
Prof. T. W. Richards, in one of which he described a 
porous cup voltometer which can measure the current 
absolutely with the same degree of accuracy with 
which you can measure electro-motive force. In the 
other he gave an account of the study of growing crys- 
tals by instantaneous microphotography. By ingeni- 
ously combining camera, microscope and electro- 
motive force, he finds that the early stages of crystal 
formation are characterized by extremely rapid growth, 
so much so that distinct images cah only be obtained 
by exposures of less than one-tenth of a second. 

The papers of Dr. Charles 8. Minot on development 
of the pig, the rabbit and the dogfish were further 
studies in progress of life and the action of vital forces 
from the embryonic to the senile stage in which he 
has so long labored, and with notable success in re- 
gard to human life. 

Prof. A. 8. Packard, in his paper on the distribution 
and phylogeny of Limulus, showed that these land 
crabs occur in definite areas on the east coasts of both 
hemispheres ; and their descent may be traced from 
forms in the carboniferous. He also read a paper on 
male preponderance (androrhopy) in lepidopterous in- 
sects, 

Prof. A. A. Michelson in two papers described im- 
provements in the echelon spectroscope, and a very in- 
teresting analysis of the spectrum of sodium in a mag- 
netic fie:d, which conld only have been made by this 
delicate instrument, because the lines are only g}y of 
a 10th meter. The discovery by Zeeman that the lines 
of the spectrum of sodium are broadened when the 
sodium vapor is within the field of a magnet, he 
characterized as one of the wost interesting of 
recent times. Michelson soon found that these lines 
were double; then Zeeman found them to be triple, 
and Michelson found that they separated farther 
as the density of the vapor increases; also a central 
line not previously present appears, which again dis- 
appears if the density becomes excessive. When the 
sodium vapor is very dense, it shows a double line 2ven 
when not in a magnetic field, The lines specially dis- 
cussed were the characteristic sodium lines D and Das. 
It has been suggested that this is a double line ouly 
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in appearance ; the middle dark portion being an ab- 
sorption band caused by interference. Prof. Michelson 
gave several reasons for rejecting this hypothesis, the 
most cogent of which seews to be that when an elliptic- 
al capillary 2, millimeter by 4¢ willimeter, with pressure 
of yeyy atmosphere, is used, the absorption is identical 
when the passage is through in either direction. These 
studies may throw light on the motions of molecules 
and their relations to the interstellar ether. 

Prof. Alpheus Hyatt, in two papers, gave a most elab- 
orate presentation of his theory of progressive evolution 
of characters in the young stages of cephalopods, and a 
descriptive method of presenting the phenomena of 
the cycle of evolution among the shell-covered cephalo- 
pods ; so thoroughly worked out and graphically pre- 
sented that Director Walcott, of the Geological Sur- 
vey, remarked that be now for the first time really un- 
derstood this theory, to which he had so often in previ- 
ous meetings of the Academy beard Prof. Hyatt refer. 

Prof. 8. L. Penfield, of Yale, read a paper on stereo- 
graphic projection aud some of its possibilities from a 
graphical standpoint. He found this the most practi- 
cal method of pictorial representation of crystals ; and 
he considers it eminently useful for maps, being in 
fact the only system of projection whereby distances 
can be accurately and instantly measured upon the 
map. Even a schoolboy can readily use the protractor 
which Prof. Penfield has invented for this purpose. 
He illustrated this feature by using before the Academy 
arougihly graduated protractor, graduated only to five 
degrees ; but even with this most of his measurements 
were accurate within a few minutes. Thus the dis- 
tance between New York and New Orleans was given 
within three or four geographical miles, whereas maps 
which he had purchased, though much larger, showed 
errors ranging from six to nearly forty wiles. By more 
finely graduated protractor, he can at once weasure 
all distances within one-fourth or one-half a wile of 
perfect accuracy. ‘ 

The principle is that of projecting a vertical are on 
the diameter of a circle, as by drawing, lines from all 

parts of the Northern Hemisphere to the South Pole, 
and using the plane drawn through the equator as a 
map. This system is, however, amenable to the ob- 
jection that a protractor is indispensable in judging 
distances, because the center of the map is much 
crowded together, and it gradually expands in every 
direction till distances at the periphery are fully twice as 
great as af the center, hence the eye is quite wisled. In 
this respect it distorts the inhabited portions of tly 
earth even more than the Mercator projection, whicl 
is not seriously out of proportion except in circuim- 
polar regions. 

Director Charles D. Walcott, of the United States 
Geological Survey, has just brought back from eastern 
California some photographs of specimens showing in 
small compass good illustrations of the foldings and 
faultings of the Cordilleran area, which he exhibited 
and explained to the Academy. The method of forma- 
tion of these ranges, and the shapes assumed by them, 
are easily understood from these specimens, which con- 
sist of hard and brittle limestones alternating with 
softer strata, all folded together, and afterward sub- 
jected to stress and strain which bas rent the hard 
strata in numerous places, producing faults close to 
gether, while the softer intervening strata have followed 
without cracking. In some instances the fault appears 
in two parallel hard strata, yet without affecting the 
ntervening soft rock. 

Prof. Carl Barus exhibited several ingenious pieces 
of apparatus invented by him, His demonstration of 
the projection of one grating upon another showed in 
teresting optical effects. His wave machine, which has 
been already described in published articles, was ex- 
hibited for the first time. The variety of waves pro- 
ducible is marvelous: progressive, stationary, with 
stationary or with progressive nodes, reflected as from a 
dense to a rare medium, or vice versa, etc., illustrating 
sound, light polarization, elasticity, and much more. 
The recording system of two degrees of freedom in- 
geniously combines two kinds of movements, that 
caused by the hairspring of a watch and that caused 
by gravitation. This is the first time that such a com- 
bination has been made; and it was suggested that it 
might be applied to practical use in ascertaining the 
gravitational effect of mountain chains, ete., in cross- 
ing a continent. The system consists of a watch sus 
pended by its top, and having bailast below it, so thar 
it swings as a pendulum, being capable of vibrations of 
large or small amplitude, and also of duration regu- 
lated by the weight attached. The «ffect is to make 
the watch run faster or slower than the normal rate, 
and many noteworthy results are produced. 

The programme also mentioned the tube producing 
cloudy colored condensations, but as this requires a 
steam engine to actuate it, it was not shown. Many 
beautiful effects are produced, similar to sunset colors, 
and in some respects surpassing them. 

After adjournment of the meeting, the members 
were invited to Ladd Observatory, where the tiny 
planet Eros was seen, being now in favorable position ; 
also the apparatus for observing the Leonid meteors 
was inspected. 
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Swiss TURBINES. 


nY FRANE rFRKIN 
The Swiss turbine has come to be recognized in con- 
tinental Europe as standard and is found in operation 
throughout the world. One firm alone in Switzerland 
has installed more than 5,000 turbines, aggregating 
more than 300,000 horse power. This firm, Escher, 
W vss & Company, bas its main works at Zurich, Swit- 


zerland. and ot in Wiirttemberg 


A very interesting turbine exhibit has been made by 


vers at Ravensburg, 


Paris Ex posit n. asseen in illustrationa, 


The largest tarbine shown by them is a 


them at the 
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Electric Printing. 

A London photographer, Mr. Friese Greene, has sue- 
ceeded in producing electrographic paper which prom- 
ises to revolutionize the “art preservative of all arts.” 
Using the new, patent paper, the Electrical Inkless 
Printing Syudicate has recently perfected a process of 
printing without ink. Instead of saturating the paper 
with the sensitizing materials, as has hitherto been 
done, it has been found best to mix them with the pulp 
in the process of manufacture; aud so a radical depart- 
ure has been made and a new machine-made paper has 
been invented that has rare properties, 

As the chemicals used are abundant and cheap, the 
new medium can be produced as cheaply as common 
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nary press divested of all its inking mechanism and 
having the cylinder or paper-bearing surface covered 
with a suitable conducting metal. The work of 
*‘ make ready ” is the same as for ordinary printing: and 
line blocks, electrotypes, woodcuts, halftones, engrav- 
ings, all kinds of designs in relief, may be used at will. 

The ‘form ” is conuected with one pole of the dyna- 
mo or batéery—for most purposes the current may be 
taken from an ordinary ineandescent light wire; the 
paper-carrying cylinder or surface is connected with 
the opposite pole. Thus, the metal surfaces of both 
cylinders are the electrodes, while the paper is in 
reality a very thin cell in which the pulp is an inert 
medium and the contained chemicals are the electro- 
lyte. As the cylinders approach each 
other to press the paper as it is fed 
between them, the current is switched 





on avtomatically and flows from one 
eylinder through the paper at the 
points of contact to the other evlinder, 
the impression being produced in 
stantly by electrochemical action. A 
governor, or variable “‘ resist,” permits 
an operator to control the quantity 
and intensity of the eurrent, which 
must be continuous. The paper pos- 
sesses magnetic electric properties, and 
consequeutiy the amount of current 
required is surprisingly small. The 
voltage used may be from 10 to 100, 
and 4 amperes are ample for the larg- 
est wachines. All inking mechanism 
being dispensed with, the power neces- 
sary to drive the press is greatly dimin- 
ished. Fora given piece of work the 
cost of current for the actual printing 
is said to be only one-half that of ink, 
while a saving of at least one-third in 
the original cost of presses is assured. 

The new process lends itself readily 
to all speeds, even to the fastest wel) 
presses. At an exhibition at Black- 
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00 horse power horizontal Francis double turbine, 
seen in Fig. 1 this turbine has a diameter of 5°25 
eet and operates at a speed of 160 
revolutions per minute 

A 600 horse power simple Francis 
tur! e is show! whieh will be it 
ta 1 at the Electrical Works of 
Vez { reze for the Societe ces 
F ¢ ri urbine will havea speed 
of oU0 re ms per minute under a 
head o t1'14 feet Ihe diameter is 
6 fe t e turbi: is equipped 
with an au ari yvarau reguia 
tor 

The large turbine lynamo and re 
gulators seen in Fig. 2 are soon to be 
| 1 in the power house of the 
Enterprises des Forees Motrices du 
Rhone at St. Maurice (Valais) for light 
ing the village of Lausanne, Switzer 
land, by electricity This turbine has 
an effe e capacity of 1,000 horse 
power onder a head of 104 96 to 111°52 
fe und operating at a speed of 300 
re\ utions per winute 

The diameter is 3°28 feet, and the 
recniation 23 obtained bv the auto- 
Trp ti h “aulic reguiating appa 
rataus seen in the forevroupnd of the 
illustration in connection with elec- 
trical regulating apparatus of Cie. 
l'industrie I “trique of Geneva 


direct 


The 
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Switzeriand 
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high tension direct 


wany 


current power transtnission 


plants. Pinis machine isa 


six-poile continuous current 
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notice at the base is es 


pecially sulated by being 
mounted in porcelain sup 


j™ rta wit 


ron pins. 


I it Wvyee & Com 
pany have revcentiy 
structe a vertical cent 

yal double turbine for 

ele ‘al transmission 
pial between Chevre and 
the eis tf Greveva, Swit 


Zeriana the capacity, 
when used as a summer 
turbine with low water, is 
abont 900 horse 
head of 14 
flow 


nd 


power 
10°4 feet 
of 


with a 


and a water » 500 


gallons per sec When 


the tu ne operates in 
winte onder high pres 
sur ' Das a capacity of 


Wer uUnGer a 
eet and a flow 
1.150 ions 


rer se na the speed in 


both eases being 120 revola 
tions per minute 

A high 
turbdine witi 
regulation has been built by this firm for the 
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preesure double 


sutomatiec ns 


eiectrical piant of the Soeiété Industria Electrica Bar- 
eelone. it has a capacity of 550 horse power and oper 
tes 1 speed of 375 revolutions per minute under a 
wate ead of 501°76 feet. The diameter of this turbine 
ly 3 OUS leet 

4 umber of interesting models are exhibited of dy- 


hnamos of the Compagnie de I'Industrie Electrique, of 
Geneva, and of Brown, Boveri & Company, of Baden, 
directly connected to turbines of Escher, Wyss & Com 
1180 DUMerous turbine and puwp models of ex- 


isting plants in Switzerland 
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THE 


invented 


nterchangeable system appears to have been 
by Eli Whitney, who in 1798 had a contract 
United States government to supply 10,000 
He was obliged to employ the system by 
the scarcity of skilled labor, 


irom the 


musK . 








CONNECTED TURBINES OF ESCHER, WYSS & COMPANY, OF ZURICH. 


paper. The prepared paper is stable and colorless ; is 
unaffected by any other agent than the electric cur- 
rent; may be kept indefinitely and sent to the press 
directly from the roll as manufactured, with no pre- 
liminary treatment whatever ; yields instantly a dense 
black, permanent print ; requires no subsequent “ fix- 
ing” or developing ; indeed, is ready for distribution 
immediately, as there is nothing like ink to smirch or 
require drying; in short, meets all the requirements of 
a perfect medium for electric printing. 

Given such a suitable paper, and the mechanical 
problems incident to a practical system of electric 
printing are comparatively simple. 

The London syndicate, having satisfactorily com- 
pleted the experimental part of its undertaking, is now 
engaged in demonstrating the workings of the now 
process and overcoming the objections of printers. 

The machine for electric printing is simply an ordi- 


pool, England. witnessed by a large 
company of printers and scientists, a 
rotary press was run al 
the rate of 6,000 impres 
sions per hour, and the 
work was declared perfect 
in every particular. 

Thus far, the efforts of 
the syndicate have been 
almost exclusively given to 
black print, but incident- 
ally there have been some 
prowising developments in 
the line of color work. 

Relative to the appear- 
ance of electric printing, 
The Journal of Printing 
and Kindred Industries of 
the British Empire says it 
greatly resembles  litho- 
graphic work. The Inland 
Printer states that sam- 
ples furnished that paper 
“are remarkable in their 
élearhess. of outline and 
solidity of color.” 

At last accounts severa! 
of the great London dai- 
lies had placec their plants 
at the disposal of the syn- 
dicate for an exhaustive 
test of the process, 

So far as known there 
have been no attempts as 
yet to utitize this electro- 
graphie paper for any other 
purpose than presswork ; 
but evidently its field is 
far wider than this, and 
not unlikely it will soon be 
made use of in other fields 
of graphic art. 

H. B. Wren, M.A. 

United States Weather Bureau, Washington, D. C. 

a ->-~e-o a 

THE coal tar derivative fuchsine is generally sup- 
posed to owe its name to the fuchsia, as its tint cer- 
tainly resembles the color of that flower: but this is 
not the case. The inventor of fachsine, whose death 
was lately recorded, M. Francisque Renard, and his 
brother desired to identify their name with the new 
product; but, not liking to adopt the appellaticn of 
renardine, they translated their family name Renard 
(fox) into the German Fuchs, and thus arrived at fuch- 
sine, says The Engineer. The same journal seizes the 
opportunity of making known that the rare metal gal- 
liam owes its name to a similar circumstance. Its dis- 
covery is due to the French chemist, Lecog de Boisbau- 
dran, who, by adopting the Latin form of gallium, 
identifies the name of Lecoq both with gallus, a cock, 
and Gallia, France. 
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A HOLDER FOR CAR-PLATFORM STAKES. 

An invention has been patented by Mr. James Cow- 
an, of Holualoa, North Kona, Hawaii, which provides 
an improved stake-holder for railway-car platforms. 
Fig. 1 isa perspective view of the device; Fig. 2 is a 
sectional elevation; and Fig. 8 is a detail view of a 
peculiar operating shaft employed. 

The holder comprises a casing having a back wall, 
side walls, a stop which serves to support the lower end 
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COWAN’S STAKE-HOLDER. 


of a stake, and a swingivg front plate. At its lower 
end this front plate is mounted on an eccentric shaft 
(shown in detail in Fig. 3) having bearings in the side 
walls. The shaft has an outward projection formed 
with an opening into which an operating lever may be 
thrust, as shown in dotted lines. Lateral projections 
on the upper end of the front plate are designed to 
pass through outwardly-opening slots in the front 
edges of the side plates and to engage in recesses at 
the upper portion of the slots. A spring is attached 
to the stop at one end, so that its free end is engaged 
against the outer surface of the swinging front plate 
(Figs. 1 and 2). By means of this spring the front 
plate is automatically swung into position. One of the 
side plates, as shown in Fig. 1, is provided with a stud 
to which is attached a spring coiled around and secured 
to the projected end of the eccentric shaft. 

When it is desired to remove. stake, the.eceentric. 
shaft is rocked by weans of the operating-lever previ- 
ously referred to, causing the front plate to move 
downward and outward. The stake may then be re- 
moved. When the lever is released, the spring secured 
to the stop (Fig. 2) will force the front plate against 
the side walls, and the coiled spring will rotate the 
eccentric shaft and raise the plate into the recesses of 
the side walls. 

ooo 
Self-Registering Bain-Gage. 

At the recent meeting of the British Association was 
described a new self-registering rain-gage, the inven- 
tion of Mr. W. T. E. Binnie. The contrivance resem- 
bles the conventional type of rain-gage with the fun- 
nel for collecting the rain, but the neck of the funnel 
is smaller in diameter at the top than at the bottom. 
By this means the inventor contends he is able to let 
the rain pass from the receiving funnel into the recep- 
tacle below in drops of water of approximate size, 
owing to the laws of surface tension by which the 
formation of drops is governed. As each drop falls 
from the funnel into the vessel beneath, the impact of 
it makes and breaks the contact of a swall electrical 
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machine, which records each drop upon an automatic 
record, made to revolve upon a drum at a regular set 


speed. 


A PAINT-STRIPER OF IMPROVED FORM. 

Our illustration represents a simple device, by means 
of which painters can readily stripe flat or rounded 
surfaces. The device is the invention of Mr. George 
H. Allen, North Creek, N. Y. 

The striper consists of a paint reservoir closed at one 
end by a screw-cap provided with a vent-hole con- 
trolled by an adjustable gate. At the other end of the 
reservoir a nozzle is located. Embracing the reservoir 
are two clips, the upper of which is made of spring 
metal and receives between its ends a guide arm bent 
near its lower end. The second clip serves the pur- 
pose of holding a flat spring, upon which a rocking 
arm is mounted, carrying at its lower end a sealing 
cup. The flat spring normally presses the sealing cup 
tightly against the nozzle to prevent the escape of paint 
from the reservoir. 

In order to stripe a surface with one or more straight 
lines, the guide arm carried by the upper clip is ad- 
justed so that its bent end engages the edge of the 
surface. As the device is drawn along, the nozzle is 
opened by pressing the end of the rocking arm carried 
by the lower clip, so as to bring the sealing cup up- 
ward. The merits of the device are obvious. 

He Stele een Se 
THE UNDERWOOD TYPEWRITER. 

It is rarely indeed that an Americanjmanufacturer con- 
tentedly folds his hands and admires his product with 
that smug coniplacency which implies that improve- 
ment is impossible. On the contrary, there are a 
thousand and one details to which he devotes the very 
closest attention and painstaking effort in order that 
his machine way issue from his factory, if not abso- 
lutely perfect, at least as perfect as he can make it. 
Ruthless co:ppetition and the demands of his custom- 
ers will never permit him to rest. Nowhere in the 
field of modern industry is this constant improvement 
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WOv DUAL RPY TENSION 
TYPE-BAR MOVEMENT. 


in detail more marked than in the manufacture of the 
typewriter, a machine so distinctly American that 
foreign wakers have not as yet been able successfully 
to compete with the wanufacturers of the United 
States. As an example of the infinite care and labor 
which has been lavished upon the writing-machine, we 
have selected a typewriter called the Underwood made 
by the Wagner Typewriter Company of 218 and 220 
Broadway, Manhattan, New York city. 

In general design and mode of operation the Under- 
wood wachine presents no radical difference from other 
typewriters. The features of 
novelty are to be found in an 
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ingenious type-bar mechan- 
ism, which is one of the most 
successful attempts yet made 
to secure a perfectly even 
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“touch ;” in a simple tabulating device whieh adds 
much to the convenience of the machine; in a new 
system of line-spacing; and in an arrangement of 
platen and type-bars, which at all times enables the 
operator to see what has been written without lifting 
the carriage, and which, therefore, materially increases 
the speed. 

In the type-bar mechanism, as may be seen by refer- 
ence to our illustrations, the key-ievers are fuicramed 





AN IMPROVED PAINT-STRIPER, 


at the rear of the machine, and are returned to their 
initial positions by coiled springs. Pins on the key- 
levers enter the slotted lower ends of beil-crank levers ; 
while pins on the upper ends of the bell-crank levers 
engage the hooked inner ends of the type-bars. Upon 
depressing a key the corresponding type-bar is thrown 
with a constantly accelerating speed against the ribbon. 
The movement is somewhat siwilar to that of the ham 

mers of an upright pianoforte, with the difference that 
the type-bar does not leap back after it has strack 
the ribbon. The merit of the invention is obvious, 
The type-bars act directly under the influence of the 
depressed keys, whereby a rapidity of movement is ob- 
tained which will satisfy even the most exacting oper- 
ator. As in the ordinary form of machine, each key 
moves the universal bar. In the typewriter under 
consideration, however, the universal bar is moved 
only when the type-bar has nearly reached the print 

ing point, Little resistance is, therefore, encountered. 
Instead of acting against the combined weight and re- 
sistance of the type-bar and universal bar, the operator 
here opposes the resistance and weight of the type-bar 
alone. Each key has its individual tension. The keys 
are, therefore, all depressed to the same extent and 
the same force. The small effort required to overcome 
the resistance and weight of the type-bar, the uniform 
key depression, and the individual key tension give to 
the ** touch” a lightness, an evenness, and an elasticity 
which leave nothing to be desired, 

The platen is not fixedly journaled in the carriage, 
but is independently shiftable by means of two sijift- 
ing-keys. The one shifting-key is ewployed for waking 
single capitals; the other for the continuous produc- 
tion of capitals. The two shifting-keys are connected 
by a rock-shaft. The key for the continuous produc- 
tion of capitals is provided with a pin which can be 
locked in place by a latch carried on the rock-shaft, 
The shifting-key is held in depressed position until the 
other shifting-key is tapped to throw the latch away 
from the pin. 

The ribbon is carried on two horizoutally-arranged 
spools and is made to pass about a guide, which, as a 
key is depressed, moves vertically on a fork, the for. 
wardly-projecting divergent tines of which receive the 
type-bars. Perfect alignment is thereby secured 
When the platen is shifted up or down, the ribbon- 
guide, together with the mbbon, is similarly shifted to 
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REAR VIEW OF MACHINE, SHOWING TABULATING SCALE. 
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keep the ribbon in proper position relatively to the 
The arrangewent is such that 


platen or printing line. 
The necessity of lift- 


the work is at all times visible. 
ing the carriage from time to time to inspect the work 
not only is inconvenient, but so markedly lowers the 
speed that vost manufacturers have found it advisa- 
ble to provide some means for enabling the operator to 
see at least part of what has been written, It is one of 
the most meritorious features of the Underwood type- 
writer that the work is always entirely in sight, 

The feed-dog comprises a fixed tooth and a movable 
tooth. The feed-rack is normally in engagement with 
the movable tooth When a type-bar is launched 
against the platen, the fixed tooth is brought into en- 
gagement with the rack, so that during the printing 
movement of the type-bar, the rack with the carriage 
the movable tooth being at the 
same time free to snap back. On the return of the 
type-bar, the movable tooth again falls into the rack 
The movement is quick 


remains stationary 


and enters the next notch 
and positiv 

The carriage is provided with an index which travels 
over a scale, and with a shoe which at a certain point 
of its travel depresses a shoulder connected by levers 
with a bell-hammer. The shoulder can be moved 
along the seale so that the written matter will end at 
the desired distance from the right-hand edge of the 
and so that the bell will ring at the proper 
A movable stop is provided to limit the return 
wovement of the Both shoulder and stop 
are provided with fiogers which play along the seale, 
thereby enabling the operator the right and left travel 


Dpaber, 
thine 


carriage. 


of the carriage to any degree. 

Une of the most convenient adjuncts of the ma- 
chine is a tabulating mechanism, which is both simple 
iu constraction and efficient in operation. The taba- 
lating key-lever is connected with a spring-controlled 
ruck shaft mounted in the rear of the machine and 
furmed with a rack whieh reeeives two or more stops 
co-acting with a seale and serving to arrest the carriage 
When the 
tabulating key is depressed, the feed-dog is thrown en- 


engagement with the feed rack, so that 


at the predetermined points of its travel 


tirely out of 


the carriage is propelled by 


the force of the spring motor 


until! arrested by the first 

stop. A second depression of 

the key allows the carriage A 

to travel to the second stop, . 

ete.; and a final depression oa 

to the end of its course ef 4 PO 
The line-spacing devices atl ; 


consist of a ratchet wheel on mr 


i Teues 
the platen shaft, engaged by 4 prmces 9 won 
a pawl lever 
having horizontal movement. 


operated by aA 


The horizoutal spacing-lever 
nore easily manipulated than the usual vertical 


One movement of the lever turns the platen 


1s 
lever 
and brings the carriage back to its initial position. 
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PROGRESS OF WORK ON THE RAPID TRANSIT 
TUNNEL, NEW YORK. 

Work on the New York Rapid Transit Tunnel is now 
progressing ata rate which gives reason to hope that 
this great work way be completed within the contract 
time. We give several views, taken along the line of 
road, which show the plant and the methods of con- 
struction, which latter will vary considerably, accord- 
ing as the line is to be built as a subway or as a tunnel 


proper 
Just here it would be well.to explain that strictly 
speaking the new road should be known as a subway 
and not by its popular designation of tunnel, and this 
for the reason that of the total 20 miles to be built, not 
more than about 3 wiles will be laid in a tannel proper, 
that is to say, in one which is excavated by driving 
horizontally through solid material at a depth of seve- 
ral feet below the surface. The term subway is ap- 
plied to that portion of the road which will be built by 
making an open excavation, building within it the steel 
and concrete walls and roof of the subway, and then fill- 
ing in around the stracture and restoring the original 
surface of the road. Commencing from the downtown 
terminus, the first stretch of the tannel encountered 
will that which will extend beneath Park Ave- 
nue and 42d Street. The next section of any impor- 
tance will be that reaching from 150th Street to Fort 
George; while on the eastward branch of the line there 
will be sections of tunnel where the road passes beneath 
the northwestern corner of Central Park, and beneath 
the Harlem River. 
lie subway is being constructed by what is known 
as the cut-and-cover method, as shown in one of our 
illustrations representing the progress of the work 
Fourth Avenue Union A short 
length of cableway is erected on the western side of 
the street and with its assistance the excavation is car- 
ried down to the required depth, the material being 
buckets, drawn up and 
loaded into carts which carry it to a convenient dump- 
As the subway is to occupy the full width 
to cut away the whole 


be 


on below Square. 


shoveled into the eableway 


ing place 


of the street, it is Decessar’y 
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of the underlying material below the tracks of the 
Metropolitan Street Railway Company, and this bas 
to be done without interfering with the running 
of the cars, The structure of the underground trolley 
road is extremely heavy, and as the cars weigh from 8 
to 10 or 12 tous apiece, the problem of supporting the 
structare while removing the material is a rather com- 
plicated one. It is met by placing two pairs of massive 
I-beams, 2 feet in depth and about 35 feet in length, 
parallel with the tracks and spanning the section to be 
excavated, and supporting beneath them a series of 
transverse 12 by 12 timbers, the timbers being secured 
to the longitudinal steel I-beams by bolts, each tim- 
ber bearing against the base of the track yokes. With 
the track thus securely supported, it was possible to 
excavate beneath the structure without interfering 
with the traffic. After the excavation has been car- 
ried out down to sub-grade, the footings for the steel 
columns are laid, the columns erected, and the I-beams 
whieh form the framework of the wails and roof of the 
subway are laid in place. The temporary timber false 
work is then removed and the concrete arches are 
turned between the steel framing. Following this, 
four layers of felt and tar waterproofing are laid com- 
pletely around the concrete, and an outer projecting 
sheath of concrete and brick is placed over the whole 
subway. The loosé material is then filled in and the 
street restored to its original surface. Our illustration 
of the Fourth Avenue work shows the steel framing in 
place. This framing, by the way, is spaced about 5 
feet apart and answers iu some sense to the framing or 
ribs of a modern steamship. During the excavation, 
provision has to be made for supporting the water 
and gas mains and cable conduits, and this is done by 
slinging them by chains from 12 by 12 timbers which 
are temporarily supported on timber struts. 

The particular piece of work to which we have just 
referred is, in respect of the difficulties of excavation, 
one of the easiest on the whole route of the subway, 
the material being loose, sandy soil, easily removable 
by pick and shovel. Over a great portion of the line, 


however, the excavation will be through solid rock, 
and blasting will be necessary. Drilling will be car- 
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ried out alwost exclusively by pneumatic drills, and to 
provide the power for operating these, two out of 
several power stations have already been erected, one in 
Union Square, and the other at 165ch Street and the Hud- 
son River. The compressed air is led from the station 
by 8 and 10-inch mains of steel pipe, the mains being laid 
parallel to the route of the tunnel throughout the sec- 
tions which they are intended to serve. The air is led 
from the wains to the drills by flexible piping. Our 
illustration shows the 165th Street plant, which at 
present consists of four 125 horsepower locomotive 
boilers, and two Rand compressors, with steam cylin- 
ders 36 inches and air cylinders 24inches in diameter, 
by 2 feet 6inches stroke. At present the air is delivered 
at 90 pounds pressure, but ultimately when two more 
compressors are added, and work is being carried out on 
a move extensive scale, the pressure is to be increased. 

Although not mach of the rapid transit road will lie 
in tunnel proper, where it does pass beneath the sur- 
face it will, in places, lie at a very considerable depth, 
particularily beneath Washington Heights. In the 
stretch of about 244 miles, from 150th Street to 195th 
Street, the road will be at an average depth of about 
120 feet below the surface of Broadway, and in that 
distance there will be two subterranean stations, one at 
169th Street, one hundred feet below the street, and 
another at 18lst Street at a depth of 120 feet. The 
latter station and the elevators and tunnels by which 
it will be reached are shown in section in one of 
our front-page engravings. ‘The vertical excavation 
for the shaft will contain two large elevators and 
a stairway, the stairway being provided in case of a 
breakdown at any time in the elevator service. The 
station will consist of a large chamber excavated in 
the solid rock, the roof being in the form of an ellipti- 
ealarch. There will be two elevator landings at the 
bottom of the shaft, the upper one of which will dis- 
charge its passengers at the level of a bridge, which 
will extend across the tracks and enable the passengers 
to reach the downtown tracks. During the morning 
hours the elevators will stop at this level, for the rea- 
son that almost all of the travel at that time will be in 
the downtown direction. During the evening hours, 
wherr business men are returning from the city, the 
elevators will run to the lower level, so as to save pas- 
sengers the necessity for climbing any stairways. The 
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elevator cars will be unusually large, with sufficient 
capacity to remove all the passengers unloaded from 
one train before the next train enters the station. The 
exeavation for the 169th Street station is so far ad- 
vanced that the vertical shaft and the transverse tun- 
nel leading from the shaft co beneath Broadway are 
completed, and about 25 feet of drifting bas already 
been completed north and south beneath Broadway 
on the line of the tunnel itself. 

One of the most interesting portions of the work, 
just now, is the excavation be. ween 156th Street and 
158th Street. By reference to the accompanying pro- 
file of the line, it will be not.ced that thie stretch of 
line is located at the bottom of the depression be- 
tween 153d Street and 163d Street, where the tunnel 
approaches very nearly to the surface of the ground. 
For a distance of about 600 feet the material will be 
taken out in open excavation, as shown in our photo- 
graphs, the steel caging of the subway being built in 
place and the road restored to its original surface 
in the manner already described. Drifting is being 
carried actively forward at 158th Street, and we-pre- 
sent two views of the drift, one looking north, and the 
other looking south from the interior of the tunnel. 
Excellent progress is being made on this section of 
line, and it is likely that it will be one of the first 
portions to be completed. Our thanks are due to 
William Barelay Parsons, the chief engineer, aud 
George 8S. Rice, the principal assistant engineer, of the 
Rapid Transit Tunnel, for courtesies extended iu the 
preparation of this article. 


oo 


Experiments in Long-range Rifle Fire. 

That the modern magazine rifles are capable of earry- 
ing long distances has been borne out by the Boers 
having been able to inflict considerable damage upon 
the English at a range hitherto deemed impossible, 
and this fact has been specially emphasized in those 
eases where they have had an opportunity of pre- 
viously ascertaining the correct range. In the British 
army the soldier has never been drilled in rifle fire at 
a greater range than 1.000 yards. To exactly ascertain 
the efficacy of rifle fire at a long range, Sir.William 
Butler, formerly commander- 
in-chief of the South African 
forces, has been carrying out 
some interesting experiments 
at the Aldershot camp. A 
body of infantry were sup- 
posed to be marching in col- 
umns over an open space, 
the range of which was known 
to another force holding an 
intrenched position a con- 
siderable distance away. 

The advancing columns 
were represented by eighteen 
large canvas screens, each measuring 90 feet in length 
and 6 feet in height, and separated from one another 
by a distance of 25 paces, so that from the front rank 
to the rear rank occupied about 1,200 yards. The 
screens were painted light brown in color, and closely 
resembled the shade of the sandy soil upon which they 
were placed. The intrenched position was held by a 
selection of warksmen at a range of 2,000 yards. Each 
soldier was supplied with fifty rounds of ammunition. 
At this range the soldiers could not desery the canvas 
screens without the aid of field glasses, and then onlw 
the front screens were visible, thuse in the rear being 
hidden by the configuration of the ground. Near the 
screens the marker’s hut had been erected, and the 
officer in charge was connected with the intrenched 
position by telephone. Fire was first directed upon 
the targets from a range of 1,900 yards, and finally in- 
creased to 2,200 yards. At first the shots were fired 
singly and the effects of each notified, the results being 
very satisfactory. Then volley firing was practised 
with equal success. In all 2,000 shots were discharged, 
15 per cent of which were reported as hits. The front 
screen was coinpletely riddled. Of course, numerous 
shots fell between the screens, and although they were 
not considered in this test, they would have yet been 
useful, since they would probably have hit the feet of 
enemy. The experiments proved the high carrying 
capacity and efficiency of the Lee-Enfield rifle and the 
accuracy of its sighting. 
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A New Barometer. 


At the recent meeting of the British Association, 
A. 8. Davis, of Leeds, showed a most interesting baro- 
meter. A glass tube ten inches long and an inch in dia- 
meter ends in a bulb below and reaches above into a 
mereury basin. The mercury flows down the tube, 
compressing the air. When not in use, the barometer 
with its stand is kept upside down. It is inverted for 
use, and a reading quickly taken when the column has 
come to a standstill. When the ordinary barometer 
rises, this one falls. The tube is water-jacketed, and 
a calcium chloride tube is inserted to dry the small 
quantity of air sucked in. The readings are said to 
be very accurate, though the range of each instrument 
is small. 
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THE SELDEN PATENT SsvIT. 

In our issue of August 4, we commented editorially 
on the suits for patent infringement then about to 
be commenced by the Electrical Vehicle Company 
against the foremost wanufacturers of gasoline car- 
riages in this country. The case was recently heard in 
the United States Cireuit Court for the Southern Dis- 
trict of New York, co a dewurrer filed by the Winton 
Motor Carriage Co., the »rincipal defendants in the 
first suit. It will be remembered that the Electrical 
Vehicle Company purchased the patent which it now 
holds from George B. Selden, a patent attorney, who 
filed an application on May 8, 1879, for a “‘ road engine,” 
driven by a hydrocarbon motor, and who received his 
letters patent from the government on November 5, 
1895. The long interval between the filing of the ap- 
plication and the granting of the patent was due 
primarily to skilfal maneuvering on the part of Mr. 
Selden. As a patent attorney he knew that under the 
law which was in foree up to 1897, an application for a 
patent eould not be considered to have been abandoned 
if prosecuted within two years after the last official ac- 
tion. By complying with the letter of the law, Mr. Sel- 
den managed to delay the granting of his patent for 
sixteen and one-half years. 

The record of the case in the Patent Office shows 
that the application was rejected May 31, 1879, and 
that an amendment was filed May 26, 1881, nearly two 
years later. A-second rejection on June 17, 1881, was 
followed on May 15, 1883, by another amendment ; and 
a third rejection on May 26, 1883, was met by an 
amendment filed on May 18, 1885. An official letter 
sent to Mr. Selden on June 15, 1885, was not acted 
upon until June 13, 1887, only two days before the ex- 
piration of the two years of grace allowed by the 
statute. Another rejection on June 21, 1887, was 
answered by a letter dated April 13, 1889, and by an 
amendment filed June 10, 1889. Mr. Selden was re 
quired on June 14, 1889, to farnish a ‘* smooth copy” 
of the specification prior to issue; but although the 
application was otherwise ready for allowance, it was 
not until Jane 5, 1891, nine days before the statutory 
limit, that the substitate specification was filed. An 
official letter of July 1, 1891, demanded a new oath 
prior to issue ; but it was not until Jane 28, 1892, that 
Mr. Selden obeyed the order. The case was then 
transferred to another examiner, by whom some of the 
claims previously allowed were rejected on July 29, 
1893. The next amendment was filed on April 1, 1895. 
The patent was finally granted on November 5, 1895, 
just at about the time when the motor carriage began 
to make its appearance in the streets of our large 
cities. Allof the nineteen original claims were can- 
celed. 

In every instance the tardiness seems to have been 
due to the action of the applicant rather than to any 
delay on the part of the Patent Office. In extenua- 
tion of the long interval between the application and 
final allowance, it may be urged that, had Selden re- 
ceived a patent in 1879, he could hardly have derived 
any benefit from the practical application of his in- 
vention, in view of the state of the automobile in- 
dustry at the time. The scope of Selden’s claims and 
the fact that he seemed to be a pioneer in his particu- 
lar field of activity—indeed, the Commissioner of Pat- 
ents has even stated such to be the case—induced the 
Columbia and Electrical Vehicle Company to purchase 
the patent. 

The nature of Selden’s invention may be seen 
from the accompanying drawings, reproduced 
from the letters patent. Fig. 1 is a side elevation 
of the carriage; Fig. 2 a front elevation, and 
Fig. 3 a vertical section through the engine em- 
ployed. 

The wotor, Z, is mounted on the front truck, 
with the eylinders arranged transversely to the 
driving-shaft and the air-reservoir, 0. The car- 
riage axle is driven from the motor by the gears, 
MN. “Any form of liquid-hydroearbon engine 
of the compression type may be employed,” says 
Mr. Selden in his specification. In the carriage 
shown, however, air is compressed into the reser- 
voir, O (Fig. 8), by an air pump, d, and admitted 
to the working-chamber, R, by a valve, f. operated 
by a cam-shaft, & Gearing, M, is employed to 
drive thecam-shaft. Asair is admitted to the work- 
ing-chamber a quantity of liquid hydroearbon, 
taken from the tank, U, is injected into the com- 
bustion chamber, 7’, by the pump, g. The pro- 
ducts of combustion are ejected from the pipe, JY, 
by the opening of the valve, V, through the medium 
of the cam-shaft, S. 

A clutch, ¥, might be interposed between the motor 
and the gearing, MW, in which case the cam-shaft, S, 
was to be positively driven. By means of this elutch 
Selden was enabled to throw the driving-axle in and 
out of gear, an arrangement now used on every gaso- 
line carriage. Selden saw the inconvenience of ex- 
tinguishing the ignition flame or of closing the exhaust 
valve in order to bring the carriage to a standstill. The 
necessity of starting up the motor by hand rendered 
the provision of a device whereby the earriage cou!d 
be stopped, although the motor were still in operation, 
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of no little importance. He, therefore, introduced the 
clutch, which, it may be safely said, constitutes one of 
the cardinal elements of his invention. 

The traction wheels, B, of the carriage are attached 
to the axle by clutches, splined on the driving-shaft 
and held in mesh by springs in order to enable the 
wheeis to rotate independently and to facilitate the 
turning of corners. The. arrangement, though crude, 
is not a bad substitute for our modern differential 











Fig. 2,—FRONT ELEVATION OF SELDEN CARRIAGE. 


gear. The clutches are actuated by hand-wheels, J. 
The air inlet, @' (Fig. 3), is likewise controlled by one 
of the band-wheels, through the medium of gears, c’. 
The inlet supply valves between the tank, U, and the 
puwp, g, are opened and closed by a cord, e’, connected 
with a hand-wheel, J. 

The steering apparatus consists merely of a worm- 
gearing driven from the hand- wheel, A. 

In order to reverse the vehicle, Selden intended 
either to employ the system of reversing gears used in 
connection with the feed-screws of engine-lathes, or 
preferably to use a crane-neck, whereby the driving- 





Fig. 3.—VERTICAL SECTION THROUGH MOTOR, 


wheel could be turned completely around underneath 
the body. 

From this brief description of Selden’s ‘“‘road en- 
gine,” it is evident that almost every important fea- 
ture of the modern petroleum automobile is included 
in the operative mechanism, The main points are 
covered in the first and broadest of the claims, which 
reads : 

* The combination with a road locomotive, provided 
with suitable running gear, including a propelling 
wheel and steering mechanism, of a liquid hydrocar- 
bon gas engine of the compression type, comprising 
oue or wore power cylinders, a suitable liquid-fuel re- 

















Fig. 1.—SIDE ELEVATION OF SELDEN CARRIAGE. 


ceptacle, a power shaft connected with and arranged 
to run faster than the propelling wheel, an intermedi- 
ate clutch or disconnecting device, and a suitable car- 
riage body adapted to the conveyance of persons or 
goods.” 

Whether the Selden patent be valid or not is a ques- 


tion which can be definitely answered only by the_ 


courts. Certain it is, that if the charge of infringe- 
ment be sustained, the shops of many an automobile 
maker will be closed. In the demurrer filed by Mr. A. 
S. Pattison for the Winton Motor Carriage Co. et al., 
it was urged that the patent on its face was void for 
iack of patentability ; that the spec fication conceded 
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that all the elements of the combinations of the elaims 
were old ; that steam-engines had been long employed 
to propel road wagons ; that liqaid-fuel had been ased 
to generate steam ; and that gas engines were old and 
their use, as well as that of other motors, had been pro- 
posed for tram cars and like vehicles. It was argued 
that the substitution of a gas engine for a steam en- 
gine to propel a vehicie did not require inven- 
tive faculty. In his decision Judge Coxe stated that 
the invention, if there was one, had been made very 
early in the history of motor carriuges and that judicial 
notice would be taken of the fact that, prior to May, 
1879, the art of propelling vehicles by iwotors was in its 
infaney. ** If the thousands of steam and electrie ‘ auto- 
mobiles’ which now are constantly perambulating the 
streets of every large city had been available as models, 
the task of constructing a successful ‘ gasmobile’ would 
have been less difficult. In other words, the fact that 
Selden’s work was done over twenty-one years ago 
should not be lost sight of in estimating the value of 
his achievement.” 

**Upon the present record he wust be regarded as the 
first to construct a road locomotive provided with a 
liquid-hydroearbon gas-engine of the compression type 
so arranged as to leave the platform of the carriage 
unobstructed.” Continuing in bis analysis of the case 
the learned judge proceeds to argue that “ on demur- 
rer it must be assumed that Selden has made a self 
propelling vehicle which is capable of traveling on 
ordinary country roads, going up and down hill, and 
making long distances without replenishing its fuel 
receptacle. 
sucha machine.” The judge furthermore questioned 
the fairness of the assertion that “‘in no circumstances 
could it involve invention to create the patented ma- 


Surely, it required invention to construet 


chine because similar machines had been propelled by 
electricity and steam, and machines, differing radically 
in structure and purpose had been propeiled by gas.” 
He thought that the complainants were entitled to 
a wore liberal interpretation of the patent than that 
contended for by the defendants and was clearly of 
the opinion that the immense weight of authority 
sustained the proposition that the patent could not be 
held invalid on demurrer, 
meaneee sie aii ascinnghe 
Patent and Trade Mark Rights in 
The Military Governor of Cuba has recently issued 
an order which is of the highest importance to owners 
of United States patents or trade marks registered in 
Cuba, and to any person or concern now having a 
eommercial or manufacturing establishment in Cuba, 
as well as to those who may contemplate an extensiou 
of their business to that island by local agencies. 
The order prescribes that every owner of a Cuban 
commercial or industrial 
every owner of Cuban patent or trade mark rights, 





Cuba, 


establishinent, as well as 
shall have his name and other particulars entered in 
the Mercantile Register within eight days following 
the commencement of his business or the openiug of 
his establishment. 
trade warks, the period of eight davs will run from thie 
day on which the patent or trade mark right is secured 


Presumably, as regards patents or 


in Cuba, For failure to register within the period 
named, the merchant or manufacturer will be fined 
twenty-five dollars United States money. So far as ex- 
isting establishments, patent and trade wark rights are 
concerned, the month of November, 1900, is allowed for 
having the requisite entry made, but from December 1, 
1900, the eight-day period above mentioned will obtain. 

The order further provides that sales, assign- 
ments, transfers or leases shail not prejudice a 
third party as long as they are not recorded in the 
Mercantile Register. [t also allows creditors whose 
Dames are entered upon the said register to record, 
under certain circumstances, the names of their 
debtors together with the amount of each debt, 
and on the other hand the courts may order attach- 
ments to be recorded in said register. 

The purchaser of a commercial or industrial 
establishment or of a patent or trade mark right 
becomes jointly and severally liabie with the party 
that shall 
have been registered or attachwents that shall 
have been recorded until the time when the sale 
or transfer was recorded 

The reason given for the issue of the order (of 
which we have stated only the main provisions) is 
the inadequacy of the Cuban laws to protect 
creditors, since it appears that the purchaser of a 
business is not (unless bad faith or collusion can 
be proved) responsible for the debts contracted for the 
business by the party waking the transfer. This state 
of affairs has, of course, materially interfered with the 
credit of retailers throughout the island, and the pre- 
sent order seeks to establish better conditions. 

- —--—- <> +@ +> -— 

THE Spanish-American Congress opened November 
8, at Madrid. About thirty South American delegates 
arrived, and all the South American republics, except 
Bolivia, have accepted the invitation, and Portugal 
will also be represented. The influence of Spain will 
not predowinate, as each state is representsd by only 
one vote, 


who made the trausfer for all debts 
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REMARKABLE GRAVESTONE AT FORRES, SOOTLAND. 
BY ©. FIELD. 

This little town of Forres, in the northeast of Scot- 
land, is known to most people from its mention in 
‘**Macbeth,” the opening scene of which play is set on 
‘A blasted heath near Forres.” Local tradition assigns 
1 clump of trees on a moor, some miles to the westward, 
as being the spot where Macbeth and Banquo met the 
three ‘foul and midnight hags.” But the real lion of 
the loeality is the lofty runic pillar known as ** Sueno’s 
stone,” with an ornawental cross on the one side and a 
‘omplicated array of men, horses, and birds on the 
other, which is said to commemorate a battle fought 
between the Scots aud the invading Danes in the year 
1014. But although no story attaches to it, the stone 
here pictured, which is hidden away in a dark corner 
outside the little wuseum which the town boasts, is 
surely oneof the most curious among the many quaint 
and grotesque towbstones which are scattered over the 
United Kingdom in the 
charchyard, and is probably two or three hundred 
It is remarkable that no indication is given 
was first erected, unless the 


It is said to have once stood 


years old. 
as to whose memory it 
large capitais at the top are the initials of some un- 
known name. The carviog is bold and somewhat 
original, though not of any artistic merit. The hour- 
glass, coffin, aud skeleton are much wore ‘like what 
they are supposed to represent than is (it is to be 
hoped) the angel with the trumpet. Possibly the skull 
bet ween the base of the stone is an alle- 
gorical representation of Death dividing husband and 


two heads at 


wife 
. EO 

THE TORPEDO BOAT “VIPER” IN DRY DOCK. 

It is to say that the remarkable 
little craft which forms the subject of our illustration 
is attracting wore attention just now than any other 
vessel afloat. Much of this interest is of a popular 
nature, and is due to the sénsational speeds which she 
has attained. The public appetite is always whetted 
by the performance of superlative physical results, and 
it seldoim stops to ask whether these results have any 
whether they will or will 
Popularly 
is unquestionably the sensa- 


no exaggeration 


permanent economic value ; 
not farther the world’s materia! interests. 
considered, the * 
tion of the hour, for it stands to-day with an accepted 
3658 knots and a waxiwuwm 


Viper” 


official mean speed of 
speed of 37°1 knots an hour. 

Of the question of the econowiec value of this per- 
formance, there may be, and probably is, a division of 
opinion, and we must wait until the full details of the 
trials are known, and until the vessel has been given a 


sufficiently extended trial in active service to establish 





its durability 
and all-round 
usefulness. 
Even then 
there will be 
found a large 
number of pro- 
fessional men 
who will doubi 
the utility of 
such a boat 
and such a 
speed under 
auy ecirculn 
stances, Per 
sonally, we are 


disposed to 
give every 
eredit to Mr 
Parsons for 
suggesting in 


the “ Viper’ 
what are the 
speed possi- 


bilities of the 
future for ves- 
sels of larger 
size aud more 
pronounced 
utility. Mr. 
Parsons has 
recently stated 
that the appli 
cation of the 
steam turbine 
to larger ves 


j 


sels has been 
fully consider 
ei, and he 
states that, as “ 
regards its 
adoptiot for 


warships, ade 


ae wv 
at 
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cupying less space than the present cramped-up re- 
ciprocating engines, considerable reductions in coal 
consumption at all speeds would result, consumptions 
which at some speeds would be quite unprecedented 
in warships, and analogous to the consumptions at- 
tained in the best mercautile marine engine.” 

Oar illustration shows the methods adopted for util- 
izing the 12,000 horse power which was developed in 
the recent official trials of the “ Viper.” Four shafts 
are used, with two propellers on each shaft, the after 
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propeller having a coarser pitch than the forward one. 
Each pair of shafts on either side is driven by a com- 
pound condensing turbine, the high-pressure driving 
the outer, and the low-pressure turbine the inner shaft- 
ing. Forward of the low-pressure turbine, in each case, 
and on a common shaft, there is placed a smaller high- 
pressure tarbine, which is used for driving the boat 
astern at a speed of 15 knots an hour; this arrange- 
ment being adopted to overcome the defect, inherent in 
the turbine, that it is incapable of being reversed. The 
‘** Viper,” like its sister vessel the ‘* Cobra,” is 210 feet 
long, 21 feet beam, and 12 feet 9 inches moulded depth, 
with a displacement of 380 tons. It is of interest to 
note the rapid rise of power for inerease of speed in 
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knot destroyers of the standard type generally steamed 
on their trials at a speed of 80 knots for an expenditure 
of from 6,000 to 6,500 horse power, whereas to drive 
the ** Viper,” which is only of about 59 tons greater dis- 
placement, at 87 knots required the development of 
12,000 horse power. 

The weights of the motive power equipment are as 
follows: Boiler room weights with water in boiler, 10034 
tons; engine room weights with auxiliaries and water 
in condensers, 5244 tons ; while the weight of the propel- 
ler shafting aud fittings is 734 tons. Although the turbo 
engines, in proportion to the horse power developed, 
are considerably lighter than engines of the same 
horse power of the reciprocating type, the total weight 
of the machinery is not as much less than that of the 
standard 80 and 82-knot torpedo boats as might be 
expected, the weight saved in the engines being some- 
what offset by the inereased size of the boilers and 
auxiliary wachinery necessary to produce the great 
weight of steam required. In the official trial it was 
recorded that there was a total absence of vibration, 
even when the vessel was being driven at its highest 
speed, a feature which is of great value in a warship, 
since it enables the vessel to present a steady gun 
platform. Moreover, should the tarbine be introduced 
into the merchant service, the absence of vibration 
alone would, with the majority of people, render the 
vessel thus fitted extremely popular; for it is certain 
that next to the rolling and pitching motion of the 
average passenger vessel, the feature which causes the 
most discomfort is the extreme vibration, which unfor- 
tunately seems to be inseparable from the high-speed 


steamer. 
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Test of an Emergency Ration, 

A campaign is being conducted in Oklahoma Terri- 
tory, and the men are subsisting entirely on emerg- 
ency rations, the idea being to test the sustaining 
qualities of three different varieties. Twenty-five en- 
listed men comprise the foree with which the experi- 
ments are being made. Each of the three rations now 
being tested is inclosed in tin, and is of convenient 
shape for carrying in the saddle bag or pocket. Each 
package contains food for one person for a day, and 
the contents are carefully divided into three equal 
portions. The first ration is composed of broken wheat 
which has been baked and evaporated meat. This 
combination is to be wade into soup by simply pouring 
hot water over it, There are also three cakes of cho- 
colate in this ration, besides pepper and salt. The con- 
dition of the men while testing this ration will be 





the “‘ Viper” as compared with other torpedo boats of...clasely.watehed...They-will be stripped-and weighed ~ 


approximately the same displacewent; thus, the 30- 





night and worniug, and a careful record kept of their 
tem perature. 
The second ra- 
tion is a com- 
bination of 





meat and 
bread-stuffs 
with tea in- 


stead of choco- 
late. The third 
ration is com- 
posed of meal 
made from 
peas, evapor- 
ated beef and 
bacon and a 
package of tea. 
When the new 
ration is adopt- 
ed, it will be 
kept for dis- 
tribution at 
every army 
post. Direc- 
tions are given 
on the tins, 








and if neces- 
sary the ra- 
tions may be 
eaten dry. 
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A WIRE fence 
Weavivpg ma- 


chine has been 
devised which 
enables a 
strong and 
serviceable 
fence to be 
constructed in 
position with 
rapidity and 
economy. 
The machine 





quate experi- carries a num- 
ments on large 

g f l 
steam turbines 4» yy rg enh’ tend 
have made it - = aes ©, — ——— the weaving of 
evident that the fence 
: turbine TORPEDO BOAT “VIPER” IN DRY DOCK, SHOWING ARRANGEMENT OF THE EIGHT PROPELLERS. progresses rap- 
imacuinery O> Length, #10 feet. Beam, 21 fect. Displacement, 0 tons, Horse Power, 12,300. Speed, 37'1 know. idly. 
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PROGRESS OF THE PAN-AMERICAN EXPOSITION. 
BY EDWARD HALE BRUSH, 

It is scarcely six months since the real construction 
work of the Pan-American Exposition was begun, yet 
most of the buildings in the main Exposition group 
stand to-day practically complete, and in a few weeks 
will be ready for the installation of exhibits. At the 
present time the Pan-American grounds present a 
most interesting scene. The buildings fronting upon 
the Esplanade and the Court of the Fountains are 





North Towers of Machinery and Transportation Building seen from the Roof, 





The Machinery and Transportation Building. a 
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Most of them have been covered with 
staff, and thestaff of several has received its coat of 
many colors, The admirable character of the arange- 
ment of buildings adopted can be very well appreciat- 
ed, now that the structures are so far along toward 


all under roof. 


completion. Grouping the principal buildings about 


the two great intersecting courts, each as large as 
the main court at any previous exposition, secures a 
splendid effect and ministers also to the comfort of the 
visitor, who will have comparatively little walking to 
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do in reaching different parts of the grounds. The 
permanent buildings in the classic style, the $400,000 
Albright Art Gallery and the New York State build- 
ing, both in white marble, will stand among the trees 
of beautifal Delaware Park, the State and foreign 
buildings will be to the east of the Triumphal Bridge, 
and the Midway buildings will be in the northwest 
portion of the grounds, while opposite, across the 
Plaza, will be the great structure of the Stadium. But 
about these two main courts will nevertheless be the 
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United States Government Building from Grove on Mirror Island. 
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General View of Pan-American Exposition from the Triumphal Bridge. 


THE PAN-AMERICAN EXPOSITION AT BUFFALO. NEW YORK, 
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great architectural effects of the Exposition. Looking 
from the Triamphal Bridge, the splendid monumental 
entrance to this portion of the grounds from the south, 
one sees looming up at the far end of the vista, at a 
distance of about one-third of a mile, the Electric 
Tower whieh has now reached a height of over 300 feet. 
Its total height is to be 375 feet. On either side of the 
Tower and of the Court of the Fountains are the 
buildings of Electricity, Machinery and Transporta- 
tion, Agriculture, Manufactures and Liberal Arts, 
Ethnology and the Temple of Music. To the right, at 
one end of the Esplanade, are the three buildings con- 
stituting the United States government group and con- 
nected by colonnades, and to the left are the group for 
Graphic Arts, Horticulture and Mines, which are con- 
nected by conservatories that next sumner will be 
laxuriant with the rarest and most beautiful plants 
and flowers. Here then are 13 immense buildings, all 
immediately within the view, and surroanding these 
two great courts, and all conforming in greater or less 
degree to the style of the Spanish Renaissance, which 
is now seen to be remarkably well adapted to the pur- 
poses of the Exposition, combining as it does so many 
expression of the fantastic 
ideas and buoyancy of spirit which harmonize with 
the mood of an Exposition wultitade. All of the 
treated in color instead of left in 
the monotonons white. These two vast courts around 
which the buildings are mostly grouped, with the build- 
ings and other architectural features surrounding, gave 
a splendid opportunity for embellishment in several 


features suitable to the 


buildings are to be 


respects, 
The sculptural adornment of the grounds of the Pan- 
American Exposition will be more profuse and elab- 


orate than has ever before been attempted in connec- 
tion with a similar enterprise. And in saying this I 
make no exception of either the great World’s Fair at 
Chicago with its Court of Honor or the Paris Exposi- 
tion with its Alexander Bridge and other highly em- 
bellished architectarai features. Practically all of the 
noted sculptors of Pan-Awerica are at work on groups 
and individual figures which are to adorn and dignify 
the buildings and grounds of this Exposition. From 
the Triumphba! Bridge on the south, embellished from 
end to end with symbolic figures and designs, and with 
its four stately piers, 100 feet in height, carrying 
mounted standard bearers, to the Electric Tower on 
the north with ita elaborate sculptural scheme ter- 
minating 375 feet above terra firma io a figure of the 
Goddess of Light of hammered brass by Herbert 
Adams—from one end to the other of this vista, seulp- 
tare in the most bewildering variety will abound, the 
eharming effect of these forms of beauty being en- 
hanced by the garden embellishment, the fountains 
and cascades, and at night by the soft radiance of the 
electric lights. There will be sculpture expressive of 
the beneficence of Mother Nature adorning the foun- 
tain at the head of the Court of the Fountains, and at 
the end of the Espianade where the borticultural group 
is situated. At the opposite ends of the Esplanade the 
sculpture, by such men as R. Hinton Perry and Her- 
bert Adams, will typify wan and his institutions. The 
groups in the Court of the Fountains will be allegori- 
cal representatious of the ideas dominant in the sur- 
rounding buildings devoted to machinery and trans- 
portation, manufactures and liberal arts, wusic, eth- 
nology, agriculture and electricity; and the sculpture 
of the Electric Tower and its beautiful colonnades will 
portray the ideas associated with the power of the ele- 
wents, the mysterious force of electricity, the great 
waters amid which Buffalo is situated and which have 
wade her so potent an influence in the world of cotn- 
werce and industry. 

There wiil be some 125 criginal groups of this sculp- 
ture, not including that in the fine arts exhibit in the 
Albright Art Gallery, and it is engaging the attention 
of some thirty-five seuiptors, including such exponents 
of this branch of fine art as George Gray Barnard, 
Frederic Macmonnies, Daniel C. French. Edwin F. 
Elwell. J. Q. A. Ward, F. W. Rackstuhl, Philip Mar- 
tiny, EB. C. Potter, Herbert Adams, Johu Gellert, Ralph 
Goddard, Isidore Kouti, and Karl Bitter, the last 
nawed seulptor having been chosen to supervise the 
work of sculptural adornment of the Exposition. His 
success in carrying out the ambitious allegorical scheme 
of sculpture devised for the Pan-American, and em- 
bedying in the wain his own ideas, marks him as a 
creative genius of high order. Now that so much of 
the sculptural work is already done and shipped to 
Suaffalo, the magnitude and beauty of this feature of 
the Exposition is beginning to be realized, and the fact 
is appreciated that it wiil mark an era in the progress 
of this braneb of art in Pan-Awmeriea. 

In another respect the arrangement of the main 
buildings of the Pan-American group, as they have 
been placed aboat these coarts, lends itself admirably 
to the purpose of the architects to secure remarkable 
and fascinating effects. It renders possible the greatest 
ani most ‘artistic illamwination by weans of electric 
lamps and hydraulic effects ever conceived and carried 
out by buman intellect and inventive genius. This 


iliamination, which will be achieved about the Court 


of the Fountains and the Esplanade, will be a featare of 
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the Pan-American Hxposition worthy of the fin de 
stécle enterprise, the story of whieh is to be told by the 
Exposition as a whole. 

The progress made by electrical science and the 
harnessing of Niagara within the last decade, make 
possible this supreme achievement. With the great 
Falis plant, which within a short time will be gen- 
erating over 100,000 horse power, within twenty miles 
of the Exposition grounds, and linked with the Expo- 
sition by a transmission line, it is fitting that electricity 
should receive especial prominence at the Exposition, 
and that the electrical illamination should surpass all 
precedents set in this respect. The illuminating area 
of the courts already described and of the Plaza to the 
north of the Electric Tower, is three times as large as 
that at Omaha and two and one-half times as large as 
that at Chicago, while the character of the buildings, 
the fantastic outlines many will possess, and their 
grouping about the courts, will give a peculiar beauty 
to their penciling in incandescent lights. With the sky 
lines of the buildings traced in fire against the hea- 
vens: with the basin of the Court of the Fountains 
golden with thousands of floating lights, the cascades 
resplendent with wysteriously changing fiery hues, 
and rising above all the stately Electric Tower, one 
mass of shining splendor from the plashing fountain 
at its feet to the dazzling Goddess of Light upon its 
topmost pinnacle,—with such a scene to portray, the 
most skillfal word painter will be at a loss where to be- 
gin and where to end his task. 

The statement that 200,000 electric lamps will be used 
in this illumination conveys some idea of its extent, 
although it is diffieult for the average mind to grasp 
what it means when such a statement is made. There 
is searcely anything with which such an illumination 
can be compared, and the visitor must come to see it 
in order to appreciate the marvelous brilliancy and 
beauty of the scene which will be created. The incan- 
descent lamps to be used ir this illumination will give 
a peculiar softness and agreeableness to the quality of 
the light. Are lights will be used to light the interior 
of the buildings, and rows of these lights will border 
the grounds ; but the great illumination will be given 
through the incandescent lamp, which will be intro- 
duced in the fountains and hydraulic features in many 
novel and startling forms to give a bewitehing charac- 
ter to the scene. The electrical experts of the Expo- 
sition are now studying on a novel method of turning 
the light on and off, so that this operation in itself may 
be one of the wonderful featares of the electrical dis- 
play. 

— ++ = —______ 
“The Progress of Invention in the Nineteenth 
Century.” 

Edward W. Byrn, A.M., has done a signal service to 
the history of invention in writing a dignified and 
authoritative treatise upon the evolution of the arts 
and sciences during the last hundred years, eutitled 
the * The Progress of Invention in the Nineteenth 
Century,” which has just been issued by the publishers 
of the SCIENTIFIC AMERICAN. The author is adwir- 
ably qualified to deal with the subject, having been for 
a quarter of a century eugaged in the examination of 
inventions for patents and having, withal, an ardent 
interest in all things that wake for scientific progress. 
He has presented a most excellent bird’s-eye view of 
the progress achieved,and he has given in concrete 
form the great scientific and engineering achievement 
of the century. The author presents his subjects with 
a pure and rhetorical diction, conveying the thought 
in a terse and lucid way, while still holding true to the 
technical nomenclature of the arts. The chapters of 
this book give a most comprehensive, compact, and 
coherent account of the progress which distinguishes 
this as the “ golden age” of invention, and which has 
resulted, especially in the United States, in an unprece- 
dented industrial and commercial development. 

Standing on the threshold of the twentieth century, 
and looking back a hundred years, the nineteenth 
century presents in the field of invention a magnificent 
mwnuseum of thoughts erystallized and made immortal, 
not as passive gems of nature, but as potent, active, 
useful agencies of man. The period has been a bril- 
liant campaign of allied brains and energy, conducted 
by the strongest and best equipped minds. The great 
works of the ancients are in the main monuments of 
the manual labor of myriads of workers ; not so with 
modern achievements. The present century has been 
practically an age of ideas which find expression in 
labor-saving inventions, often the prodact of a single 
wan. To appreciate what has been done, the condi- 
tions of to-day must be briefly contrasted with those of 
a hundred years ago. This is no easy task, and Mr. 
Byrn has admirably accomplished it in ‘A Perspective 
View,” a short introduction which forms the first 
chapter of the book. The second chapter is entitled 
* Chronology of the Leading Inventions of the Nine- 
teenth Century.” Each year has listed under it the 
important discoveries and inventions, together with 
their authors, which enables the reader to ascertain at 
a glance the most important inventions and discoveries 
of any particular period. Thus, it will be seen that in 

1815 Sir Humphry Davy invented the safety lamp; 
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that in 1821 Faraday converted electric current inte 
mechanical motion; that in 1895 Cowles introduced 
the electrical process of manufacturing aluminium ; 
and that in 1896 Marconi devised his system of wireless 
telegraphy. 

A sample year or two may prove interesting : 

1804. Rhodium and Pailadium discovered by Wollas- 
ton. First Steam Railway and Locomotive, by 
Richard Trevithick. Col. John Stevens Applies 
Twin Screw Propellers in Steam Navigation. 
Wiasor Takes Out British Patent for Illuminat- 
ing Gas, Lights Lyceum Theater and Organizes 
First Gas Company. Lucas’ Process of Making 
Malleable Iron Castings. 

1898. Acheson’s Process for Making Carborundum. 
The Yerkes Telescope. Edison’s Kinetoscope. 
Production of Caleium Carbide in Electric Fur- 
nace by Willson. 

These are a few examples taken at random from a 
list which covers a hundred years of invention. This 
list must not be confounded with the general classifi- 
eation of the subject matter which comprises the prin- 
cipal part of the book. The third chapter is devoted 
to the Electric Telegraph, and in it will be found a pho- 
tograph of Prof. Henry’s original electro-magnet and 
a pumber of other engravings which admirably serve 
to elucidate the text, including one showing Marconi 
transmitting the news of the yacht race of 1899 by 
wireless telegraphy. The next chapter is devoted to 
the Atlantic Cable, and this is in tarn followed by one 
on the Dynamo and its applications, accompanied by 
a number of excellent engravings. 

The Electric Motor, the Electric Light, the Tele- 
phoue and Miscellaneous Applications of Electricity 
follow. The Steam Engine occupies three chapters, 
one devoted to the Steam Engine including turbines, 
another to the Stream Railway, and a third to Steam 
Navigation. The chapter on Printing gives in the 
most comprehensive manner the development of the 
printing press from the time of Benjamin Franklin to the 
latest octuple press. It also inclades the manufacture 
of paper pulp and the setting of type by the linotype. 
The chapter on the Typewriter, Sewing-machine and 
Reaper are fascinating and show that the story of in- 
vention is not without its romantic element. In the 
chapter on Valeanized Rubber, in which the struggles 
of Charles Goodyear are described; this is even more 
pronounced. The chapters on Chemistry, Food and 
Drink, Medicine, Surgery and Sanitation give a vast 
amount of information which is not readily accessible. 
The Bicycle and Automobile are treated at consider- 
able length, and the chapter is well illustrated. The 
Phonograph, Optics, Photography, X-Rays, all have 
chapters devoted to them. Gas-lighting, Civil En- 
gineering, Wood-working, Metal-working, Firearms 
and Explosives, Textiles, Ice Machines, Liquid Air 
and minor inventions are al! treated. in mest in- 
teresting chapters. The book is admirably illustrated 
and is attractively printed and bound. 
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Latest News of the Peary Expedition, 

Further details of the Peary expedition have now 
come to hand. Dr. Leopold Kann was the only mem- 
ber in that party who arrived on the whaler * Eclipse ” 
from Davis Strait. Dr. Robert Stein, of the United 
States Geological Survey, decided to wait for trans- 
portation which would land him in America, and Mr. 
Samuel Warmbath of Boston wished to remain at Cape 
Sabine foratime. Lieut. Peary passed the winter at 
Etah on Smith Sound, near the spot{where Dr. Hayes 
had his winter quarters in 1860, and not far from the 
scene of the Greely disaster. In February and March 
Dr. Kann’s winter house at Bedford, on Pym Island, 
was visited three times by members of the Peary ex- 
pedition ; the last time Lieut. Peary himself com- 
manded the sledging party. The Lieutenant stated 
that about ten months previously he bad met Sverdrup 
in the Kane Basin, north of Smith Sound. The Sver- 
drup party had fully explored Eilesmere hinterland, 
mapping out a region that was hitherto a blank on 
the eharts. When the Peary and Sverdrup parties 
separated, it was Sverdrup’s intention to explore 
the vast area of land and water in and around Jones 
Sound beyond Cape Eden. Dr. Kann believes that 
Sverdrup, on the ** Fram.” is now wintering in Jones 
Sound. The autumn bas been very tempestuous, and 
the ice was such as to render navigation next to im- 
possible, and it is not thought that the * Fram” will 
come home this year. Lieut. Peary had two hundred 
dogs and twenty-seven sledges, but underrating the 
difficulties of the journey, and not having a sufficiency 
of food, most of his dogs died. Dr. Kann considers 
that it is certain that Lieut. Peary is now wintering 
at Fort Conger. When Dr. Kann left Cape York 
on the ‘* Eclipse.” on June 9, the “Windward” ex- 
pected to touch there about the middle of July, where 
orders from Lieut. Peary which Dr. Kann had brought 
were left with the Esquimaux. 

Tue Russian government has decided to make the 
metric system of weights and measures compulsory, and 
the Minister of Finance is now engaged in considerins 
the time and wanner of introducing this reform. 
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II, THE ELECTRIC CHIME. 
BY GEORGE M. HOPKINS. 

To secure practice in mechanics or in electrical work, 
the amateur may as well construct something for 
actual use. A very useful and pleasing electro-me- 
chanical device is an electric chime to be used as a 
door bell or call bell, or in connection with a clock. It 
serves its purpose as a call and gives an ever-changing 
series of harmonic notes. 

The first step toward the construction of this device 
is to purchase the toy known as the tubophone, and 
select three of the tabes which produce a chord, or if 
the maker prefers it, he may buy a piece of mandrel 
drawn brass tubing, 5¢ inch external diameter, with 
walls yy inch thick, and cut off three pieces respectively 
75g, 83g, and 93g inches in length ; each of these should 
be laid upon two short pieces of soft woolen cord, with 
the cord touching at nodal points, that is, at exactly 
one quarter of the length from the end. Arranged in 
this way the tubes give out a clear note when struck 
with a small wooden mallet. By comparing these notes 
with those of a piano or other musical instrument, the 
tubes may be tuned. The pitch is raised by shurten- 
ing the tube, but as there is no practical way of lower- 
ing the piteh after the tube has once been shortened, 
it would be advisable to cut the tubes a little longer 
than the measurements given. A baseboard having a 
short standard is provided, and to the upper portion of 
the standard is secured a board into which are driven 
three pairs of wire nails, the nails in each pair corre- 
sponding in position with the nodes of one of the 
tubes. The tubes are suspended from these nails by 
soft cords passing around the tubes at the nodes or 
points of no vibration, leaving the tubes free to vibrate 
at the center and at the ends. 

Now it remains to construct the electro-mechanical 
device for striking the tubes. To the baseboard are 
secured the angled ends of three strips of spring brass, 
vs inch wide and yy inch thick, which extend above 
the tubes and carry small wooden mallets in position 
to strike the middle portion of each tube. The mal- 
iets are secured to the springs by means of ordinary 
wood screws passing through the springs into the 
mallets. 

Behind the springs, at or near their mid-length, is 
placed a diagonal strip of wood, having secured to its 
outer edge a strip of felt or chamois skin. The spring 
strikes this piece and allows the mallet to strike the 
tube and spring back without jarring. Behind the 
springs is supported a small shaft on which is placed 
a wooden cylinder about 1 inch in diameter and 21¢ 
inches long. In the cylinder and opposite the springs 
are inserted wire nails, arranged to strike short in- 
clined strips riveted to the springs. The nails are 
placed so that they will strike the inclined strips in 
different orders ; for example: 1, 2,3; 3, 2,1; 2, 3,1; 
1, 3, 2. 

A toy electric motor having a three-pole armature 
is used for turning the cylinder, and two clock wheels 
and a pinion are employed for reducing the speed. A 
worm is placed on the armature shaft of the motor, 
which engages the first of the clock wheels. This worm 
may be cut in a lathe, but if this is inconvenient, a 
wire may be wound spirally around the armature shaft 
and soldered. It will, of course, be necessary to wind 
the spiral so that it will fit the teeth of the clock wheel, 
and the surplus solder should be scraped from the wire 
to diminish friction. The motor is provided with bind- 
ing posts to receive the battery wires. One or two cells 
of dry battery will ran the chime. The chime is used 
in place of an ordinary call or door bell, or it may be 
used in connection with a clock, as shown, for making 
calls at certain hours. 

The push button shown in the sectional view is made 
to close the circuit when the chime is used in place of a 
eall bell or door bell. The button is readily made by 
boring a small block, A, of hard wood in two diameters 
to receive the head and back of the pear! collar button, 
B, the back of which is held in place by the apertured 
piece of veneering secured to the face of the block by 
stall serews, while the head of the button rests on a 
curved brass spring, C, secured in a slot in the back of 
the block, A, by ascrew. The outer end of the spring 
projects beyond the side of the block to receive one of 
the cireuit wires. This slot is filled below the spring 
with insulating material, and a brass plate, D, is 
secured to the back of the block, A, and has upon one 
edge an apertured ear for receiving the other circuit 
wire. The plate, D, is secured tothe back of the block 
by small screws. The free end of the spring, 0. is 
curved over to a point near the brass plate, D, so that 
when the spring is depressed by pressing the button, 
B. it will touch the plate and close the circuit. 

The annexed diagram shows an appliance which en- 
ables the chime to be used in connection with a clock. 
In front of the dial of an ordinary clock are secured 
the rings, A, B, made of % inch square brass wire. 
The supports are of insulating material, and the rings 
are concentric with the arbor carrying the hands. The 
hands are bent outwardly to permit of extending over 
the rings without touching them, and to insure the 
hands against electrical eontact with the rings a thin 
short sieeve of paper is slipped over each hand near the 
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freeend. Each ring has several small radial holes bored 
in it to receive the brass nails, the heads of which pro- 
ject sufficiently beyond the front surface of the rings 
to enable the hands to touch them as they pass, 

The cireuit wires connecting the battery and the 
chime are connected one with the outer ring, A, the 
other with one of the springs of the cut-out switch 
shown in the opening formed by the breaking away of 
the dial. The other spring is connected with the inner 
ring, B. The springs are insulated from each other. 

On the sleeve which carries the hour baud is 
mounted the crossed slotted cam, C, also shown de- 
tached in the larger figure. In the slot of this cam is 
a boat-shaped follower which slides easily in the slot 
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and is longer than the width of the slot, so that it can, 
in following the slot, take the inner and outer portions 
of the slot in alternation. The follower is pivoted to 
the angled lever, a, which is pushed by the cam be- 
tween the parallel springs and withdrawn from them 
in alternation once in 12 hours. The object of this 
arrangement is to cut out the chime at night and put 
it in the circuit in the daytime. The cam, C, and the 
angled lever, a, are insulated from the clock movement. 

A switch, D, is provided for throwing the device out 
of action at any time. 

It will be seen that the hour hand must come into 
contact with the nailon the inner circle and the minute 
hand mast touch the nail in the outer circle to com- 
plete the cireuit, and cause the chime to sound. The 
duration of the chiming is limited by the time the 
minute band isin contact with the nail. The clock 
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when arranged as here shown sets off the chime at 8 
o'clock, 12 o’clock and 5 o'clock. It is now about to 
ring the chiwe for 12 o'clock. 
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The Automobile Exhibition at Grand Central 
Palace, 

Practicaliy the whole of the exhibits which were tis- 
played in the late exhibit under the auspices of the 
Automobile Club of America, at Madison Square Gar- 
den, are to be seen at the Grand Central Palace Expo- 
sition of this city, which is to ran for two weeks from 
November 14. A novelty which attracts considerable 
attention is an automobile propelled by liquid air. 
The machine is practically a locomobile carriage with 
liquid air storage cylinders substituted for the boiler 
and water and naphtha tanks of the locomobile. There 
are several pew types of steam engines designed for 
automobile work; one of these is a vertical two-cylinder 
engine, not unlike those used in the locomobile, in 
which a rotary valve operated by bevel gearing on the 
erank shaft replaces the link motion of the latter en- 
gine. There is also shown a two-cylinder rotary engine 
with a valve gear and reversing motion of extreme sim- 
plicity. Another exhibit that attracts considerable 
attention is that of the E. R. Thomas Motor Company, 
Buffalo, N. Y., which includes a particularly handsowe 
motor bicycle known as the Auto-Bi. This machine 
conforms without any variation in its general out- 
line to the standard bicycle. A 14¢ horse power motor 
and tank are carried within the diamond frame, 
and power is transmitted to the rear wheel by means 
of a leather belt. The weight of this bicycle, which is 
beautifully finished, is 75 pounds complete. 

The heavy loads which are imposed upon the axle 
bearings of the automobiles renders the ball bearing 
unequal to the service required, except in the case of 
the lighter machines. The best results are obtained 
with bearings of the roller type. One of the most suc 
cessful of these, which has been doing good work in the 
eab service of New York city, is made by the Awerican 
Roller Bearing Company. Itis astraight bearing with 
an end-adjustment but no diametric adjustment. The 
bearing cousists of a set of main rollers to sustain the 
weight running in races ip the hub and on the axle. 
These wain rollers are separated and guided by inter- 
wediate smaller rollers, which carry no weight and 
act as separators merely. The whole bearing is as- 
sembled in such a way that the parallelism of the main 
rollers is carefully preserved. We were shown a roller 
which, after one and a half years in electrical cab ser- 
vies, failed to show any wear that could be detected by 
the micrometer gage. 

The Woods Motor V Cowpany and the Wav- 
erley Factory exhibited plef¥ing designs of their several 
electric vehicles embodying improved features of motor 


construction. 
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Sawdust as Fuel in Austria, 

Jonsul Hughes, of Coburg, says that in Austria, 
where everything in the shape of fuel is being care- 
fully investigated, sawdust is impregnated with a mix- 
ture of tarry substances and heated to the proper tem- 
perature; it is then passed over a plate of iron heated 
by steam, from which a screw conveyor takes it to a 
press, where it is compressed into briquettes of the 
required size. The press turns out nineteen per wit- 
ute, weighing two-fifths of a pound each, and measur 
ing 6 by 244 by 144 inches. The caloric power is about 
the same as that of lignite, with but 4 per cent of ash. 
One factory produced last year over 7,000,000 briquettes, 
costing about 16 ceuts per thousand, and selling at from 
95 cents to $1. 
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The Current Supplement, 

The current SUPPLEMENT, No, 1299, is of unusual in- 
terest and variety. ‘ The Section of Agriculture and 
Alimentation, Paris Exposition,” is described and illus- 
trated. “The Eucalyptus” is by Nicolas Pike. 
“Physical Growth in a Child” is an interesting an- 
thropological article. ‘Sven Hedin’s Travels in 
Thibet” is by H. K. Geissel. ‘*A Scottish National 
Antaretic Expedition” is fully described. ‘Symbolic 
Rocks of Newbury and Byfield, Mass.,” is by Horace 
C. Hovey, and is illustrated by eight engravings. 
“Pan-American Exposition Notes” are published for 
the first time. These will be published in nearly every 
‘* How Crucibles are Made” is an interesting 


number. 
technieal article. 
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Scientific American, 

















RECENTLY PATENTED INVENTIONS. 


Agricultural tmplements. 


STRAW-STACKER Cowrap Giaum, Audnbon, 
Mion. The straw-siacker can be used In connection 
with any thrashing-machine, the straw being distributed 
so that a perfect stack can be readily built up The | 
stacker is so conetracted that ita entire body or trunk, 
including the delivery-spout, may be vertic ally adjusted 
without interfering with the blower or fan, and so that 
the delivery-epout may be horizontally adjusted in- 
lependently of the vertical adjustment of the body or 


nk of the machine 


“Miscellaneous Inventions, 





DISH-WASHER.—Franxum 8S. Hoes, Manhattan, 
New York clty. The invention provides a device by 
means of which a dish may be securely held, turned in | 
wny direction, and every portion of its surface thor 

umhly cleaned without bringing the hand in contact 
with the dish or with the ewab ased for cleaning The 
levice comprises 4 Ciampi tg. eechon s Cleaning-section, 
and’ a connecting-secOon, a which sections are ad- 
justably and universally connected 

SASH-PULLEY Joux Durry, Grand Rapids, Mich 
The novel feat of tin ! tion is a pulley-casing 
provided wit flanges an rlapping portions 
One overlapping portion has an opening and the other a 
tongue, On the other end i tne ming there i# a120 @ 
teng Both gues are to be bent t into engage- 
ment with th nd walls of the mortise after the casing 
has ben inserted in the mortiee It is, therefore, evident 
that the ey asi is eas placed in pos'tior 

NEWSPAPER OR LETTER-FILE Henry P 
Kerewnsier, Canton, Ohio m a base, fle or impaling 

ide are mx together with tatable posts each 
having a lateral arm and ar pposite tl studs 
On each of the posts a clamping-biock is adjustable and 
arranged engage the post When the papers have 
been impaled or they are secured by eliding 
the blocks apwardly and turning the posts so that their 
apper free ends ar ated above the stads, 





rRUSS. Josurpn Fanpary, Los Angeles, Cal 4 

pad ) lp led w projected portion be- 
b in ! pro jet 1 portion has an approxi- 

mateiy horigontal lower wall which extends diagonally 
of the pad. The portion below the projected portion 
has a carved or dished upper fa 

OMBINED PENCIL HOLDER OR PROTECTOR 
AND LETTER-BALANCE.—Urvo Beckmann, Mann 
beim, German The inventor has combined a penel- 
holder or protector with a letter-valance in such a man 
ner that the exterior appearance of the former is not 
materially altered The devi specially convenient 
for travelers who often find difficulty in ascertaining the 
weight of their letters 

CAN DLE-HOLDER.—Martin Hagen, Cashton, Wis 
That Christmas trece are easily «et on fire when a cand) 
has burnt down to the last base been only ‘oo fatally 
proven time and time again Mr. Hagen, in order to 
prevent this danger of fire, ppovices antmproved camije 
ho! ler and automatic extinguish rom the hokler a 
vertical guide extends, which supp@ifi# gp anular plate 
resting on the candle, and a refletter \e the candk 
burns away, the plate descends, carrying with it the re 
flector When the candle hae all been burnt, the re. 
fiector is caneed to drop upon the wick «o that the flame 
s extinguished lhe action is entirely automatk 

IVK-PAD STAND.—Epwarp G. Woopy, Wilming 


N.¢ I'he ject of the invention is to provide a 


or casing for remova 


ton 


new ink-pad ¥y holding an ink-pad 


and preventing dust from settlir the pad, thus insur 
ing at all times a good inking of the stamp. The pad is 
received by a casing having an inclined, self-closing 
cover adapted to ewinging rearwardiy upon pressure 
m the hand carrying the stamp. When the stamp 
nu inked and withdrawn from the box the cover 
GAS-BURNER lHeODORE Sinnuene, M4 Vicar 
ove Road. ¢ iberwel), London, Engiand The Invention 
relates to at epheric gas—burners uxed for incandescent 
lighting and has for ite object to enable the gas supply 
and ah supp to be regulated to each other #0 as lo 
wecure the beet possible resu Mba I'he 
vention als ibles an ordi mminous fame to x 
temporrrily valine sithen em Ving the atmoepheri 
burner, eh lescent tant by ome uleer- 
viceabie w ew one ie wot at hand 
DENTIFRICE-BOTTLE Canr-Lowrey GLass 
Company. Baltimore, Md. Dentifrice bottles have usn- 
ally a giass body, a metal cap, and a cork.stopper The 
metal so easily corroded ay unished, that the goods 
cannot be sold when kept in stock for a coneidera 
time. Labels usually cover and conceal the cork. Some- 
times bayonet stoppers are employed, as well as 
velved plugs Che present invention improves apon all 
the forme and marks a new etage in the manufactur 
of dentifrice bottle The # per le screwed in the 
neck in a diecharge opening in the stopper a plug or 
valve fite, which ie locked in place by meane of a groove 
uml a coacting lug Ihe onetruction of the bottle is 
such that material ia «a \. net the parte cannot corrode 
and can be reall removed and replaced 
Designs. 
BoxX BLANKA (ant Exneonens. S Jdoeeph, Mich 
Tr lesigt * entirety sists of cont piece, hav 
ing rounded rners ami «# flanges tending from 
the sides of the center plece and having aft their ends 
somewhat inwardly-defiected end flape Each flange 
hae narrow flaps ite outer eile, reaching on the end 
flape The ends of the center piece have end flanges, 
extending between opposite end flanges and projecting 
somewhat beyond ther 


bh URNITURE-BU PPER.--Sixemunbd SaLomon, Man- 
battan, New York city The buffer haa 
portion, at one side of which ts a central semisphericai 
projection; and extended frum the edge at the opposite 


side are tooth-like structures 


a circular body 


Norts.—Ooples of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 


the name of the patentee, title of the invention, 
of tals paper. = 


t. Air brake mechanism, car, D. Beemer... ..... +++ 661,572 
Business and ‘Persona Aur braxg system, storage, W. K. Omick, ........ €61,586 
arm. 
nares ie 6 ‘SP BIR Automopite, D. M. Man SB Wi is oe eeecccees on. 
Wo ‘hie: . Catal f Automobile er Vaporizer. alker. : 
urges — nen ime Automobile controlling mechanism, J. G. Mac- 
“U. &” Metal Polish. Indianapolis. Samples free. Phersc a  pepapppenbootatey by} 
contro ie, evens.. od 
Yankee Notions. Waterbury Button Co., Waterbd’y, Ct. Balloon. con and feeder, E F. Bissonette... . Lee 
. Bath tub and couch, combined, W. &. Perm . 61.76 
Handle & Spoke Mchy. Ober Mfg. Co., 0 Bell St., B ng, roller, J. & Godfrey..................0s. SSL Red 
Chagrin Falls, O. Bearings, sheet metal cage for rolier, J. A. Per- 
* Binccscccceseocnages cdtneseneanbess esecvoceesectes 661,769 
Book “ Dies and Diemaking,” $1, postpaid. J. L. Lucas, | peg pottom, spri , Loegiin ale et .. 661,308 
Bridgeport, Ct. Send for index sheet Bed, convertible, ip oeneeES.. ooddeuattnan 661,626 
, aprimg, J. M. Martin. ..........ccscececeeccnneee 661,436 
Inventions developed and perfected. Designing and | gejjs, chime of, H. eS a lnm 661,70 
machine work. Garvin Machine Co., 41 Varick St., N. ¥. ao FL Tasnghepsenacecter vayeteens s+ ovnncsbends | 
The celebrated “ Hornsby-Akroyd” Patent Safety Oil | Belt for straw stackers, drag, M. Heineke...... 61,007 
Engine is built by the De La Vergne Refrigerating Ma- Soversses. steaming tray for asemes, ve ‘D. * esi.a0e 
chine Company. Foot of East 138th Street, New York. | picyele, A. M. Ailen................. ** 661.680 
: Billiard table, convertibie, 0. F. Barte 661,928 
The best book for electricians and begmnners in elec- viler. Steam boiler. Water mess. boiler. 
tricity is “ Experimenta! Science,” by Geo. M. Hopkins. | Boiler, M. Coryell........ 1,499 
By mail, #4. Munn & Co., publishers, 361 Broadway, N. Y. ot Ge. chain ane stoker therefor, 51.675 
| Mexican Government Contracts, Concessions, Rail- | Boilers, removing seaie from, E. D. Hoperoft 661,873 
ways, Lands, Mines, Patents, ete. Address Ernesto —-. Y epnpelye apparatus for making, W. W. Mul- 661,917 
Chavero, Attorney at Law, Member of the Mexican | gook, bill or account slip ‘holding, F. . Brad- y 
Federal Congress. GRE.g a cancondhedse concep segnces sececeoocsegdéusaces 


and date Acid, making anthrani!lic, Seidel & pucus «+» GBL821 c. 
| Adjustable bracket, 8. F. Cheheyl.. ... 1.7% | Farnace. See Boiler furnace. 
Alf BEERS, J. J. MOL......0000000 secvecere sreeeoee ---. 1,702" Furnace, C. M. Bates...... (661,654 















































3d Colon 108, P. O. Box 149, Mexico 
Book cover machine, A. I. Ja 








City, Mexico. Book. manifold order; i, Meboweli:. aidan 
8 , som pt atalo ofs Boot or sboe holder. Ticknor -.. 

7 Send for new and compiete catal gue f Scientific Bottle cooler pump attachment, J. H. Brandt... 661,087 

and other Books for sale by Munn & Co., 41 Broadway, | Bottle indicator, W. J. Barrett.. eo ... 661,482 

New York. Free on application. | Bottle stopper retainer, G. T. C hapman > apne 661,789 

Bottle top, capsule, F. A. Wilmot............... «. 661.835 

- — — - Bottle washing machine, G. von Langen.... 61.805 





Botgiee NS volatile liquids, stopper for, 














palibthhnatiadecsneses cecenanecavenininenee 661.650 
Bowling. alles. a Biouth.. 
Box. See Hat box. Launch box. Match box. 
Tooth souaer box 
Bracket. See Adjustable bracket. Lamp bracket. 
Brake. See Air brake. Car brake. Elevator 
brake. | 
| press block eee, pe. Potter. : cesseneccensens = 
. an . . . peaemen | Brake controller, electric, J. C. Lincoin............ al) 
HINTS TO CORRESPONDENTS. Brake switeh, emergency, W. M. Brown........... 661,491 | 
Names and Address must accompany ali letters | pres ects, ‘bydraatic. W. mibeeneduentee Ps dme = | 
or no attention will be paid thereto. This is for our | Buggy spring gear, N. Weston 
information and not for publication. Bunsen burner, F. M. Brooks..... 
Heferences to former articles or answers should poneen Sener, L. L. Rowe.. 
give date of paper and page or number of question. Buoy. C. I aL ' Ten bana i é 
inquiries ae answered in sensonetlo time should Burner. see Bigg ‘rat Lata arner. 
% repeated; correspondents will bear in mind that | Burning ._Duiverised fuel, apparatus for, F. H. 
some answers require not a little research, and, eo ec eieeiiedll 661,700 
though we endeayor to reply to all either by letter Bushing. barrel, Hart & Worth. 661,519 


or in this department, each must take his turn. Butto' _ and cuff holder, combined, EN. “Lip- 


Buy ers wishing to purchase any article not advertiscd 
in our columne will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 


. 661,916 
661,504 
661.889 


LOT 
661,510 


ha 
Camere back. photographic, H. M. Reichenbach.. 
Can. See Milk c 
Can holder, F. E. Norman 
Can opener, H. Flanders 















Maine 


personal rather than general interest cannot be | Can opener, L. C. Witkows 
expected without remuneration. ‘ans, combined wre a “strainer for milk or 
Sclentific American Supplements referred | creaming, H. M. Case.........++.+++ 61,496, 
to may be had at the office. Price 10 cents each. far creme, Lt... ee poccesvcococccecosccosse + OBL. 
. * ar. conve e 22 
Books referred to promptly sapplied on receipt of | Gar coupling, chain, Sullivan & Mahoney.......... 661,941 
price. ; Car door, disappearing grain, T. G. Cocking 3 661,713 | 
“Minerals sent for examination should be distinctly | Car draught rigging. BE. Posson... 561,585 
marked or labeled | Car, flat, H. J. Rieley sencGdeese } 
Car. hopper poston. G. L. King... | 
i 
‘ 


3 ‘ar mover, A. J. 
How is the carrving | switch controlling device, surface, C. G. 























7991) H. S. asks: ‘ar 
: I isk |. SMMMICE <n chainl'/dtwasechiipriaven imaintdestedaekineal 661,841 
capacity of German silver wire calculated?’ A. The | Carbon brushes, connecting conductors to, A. L. 
carrying capacity of German silver wire can be cal- | Oe a Griebel. pe Neste oe = 
culated if tta composition is known, but the variations | Carbureter, I. ‘c peer - . Sli 
Carbureter, > Wina ioe 
from the theory will be #o great in any practic! ease | Carpet strips, aes for cutting, raveling, and 
that it ie better to determine carrying capacity experi- cloenine. . Ba afte’ - : ‘ . 1,005 
, = Cartr e r for charging m azine fire ms, 
mentally, that is, find what size of wire will carry the - P. Mauser.. wus one au — 661,743 
7 out overhes , “he , ‘ »ealen- | Case. See Packing case. cket case. 
current with ut verheating. The factors for the calcu pa Ww king cas peommetze tae tS 661.652 
lation of carrying capacity are the specific heat, the tem- | Casket body pest, * 3. Ww. Coughlin... 661,685 
n coefficient. the emi j » pe- | Chain link, C o 661,661 
perature coef ent, the emissivity, and the specific re Chairs, safety ‘attachment for infants’ high, H- 
sistance.. The specific heat of Germas ailyer of copper B. Johnston.........- “psc weqcmuseaseunens . LI 
ite , , niet: . Cheek carrier, baggage, A. M. Goodwin.......+.1.. O91 
OO parts, zidir 14 parts, and nickel @& parte, 1 0-097, that Chimney top, protective, J. Newmarker. e619 
of copper is 0098, Hence to heat the German silver wire | Churn, J. N. Cummings ..........---.-----+++0- 661,852 
a) 7a 
as much as the same size of copper wire will require yearn. YO “—- Re ry ‘on 
t? as much cument. But the temperature coefficient of _— ne, =. :. Lattimore. ...... 0... ceceeeeceee 661,613 
. ‘ w clamp. 
German etiver is 01: hence ten times as much current | © ionp on tities jonk. combination, P. Broad- 
will be required to heat a wire of German eilver as would VORB on wees ovens scseserscrscerrrrereseresseseewens 61,488 
- Cleaner. See Pea cleaner. 
be required to heat one of the same size of copper, The | ¢ Muteh, H. L. Armold...............cccseccessseeeees 661.479 
specific resistance of German silver is 13, xs compared | Clutch, rod or rivet, H. Alaman 661,901 
‘ Coating one metal with another and resulting 
with copper. Herce the heat of the German silver wire sroduct, 8. 8. Thurston....... 
be genera ver 2 1 2 , ‘e Coffee roaster, Walter.. 
will be generaved iv a wire of ¢y the length and surface bead Combination lock. A. N. Stali 
that of a copper wire of the same size. Hence the emis- | Compass protractor, J :. > guarete 
» Germ » » fe : 7 Concentrating table, onell. 
sivity of the German silver wire is involved. We are | Concentra H. W. Blaisdeil. : 
not able to find any data of the radiating power of Ger- | Cooking utensil, A. Welker.. . B12 
man silver as compared with copper. If you have this ‘ ag HE J. 3 Machete... dee) 
factor, use it as above and the carrying capacity will be | Corner stake, J. 8. Webster : ‘ .... O61 Sa0 | 
, Saal of the covered fas T : Cotton gin feeder ‘and cleaner, T. ¢ ceca 661,308 | 
the prodact of the several factors multiplied by thecarry- | , ‘oupling. See Car coupling. Hay track coupling. | 
ing capacity of copper wire | Pipe coupling. Thii! coupling j 
: Coupling unlocking yy e, J. Willison 661,855 
7002 P ’ eke , ak Cranberry separator, L. A. Hayden.... 661. S01 
7002) A. E. C. asks how to make spark | (fae Shippin, EM. Averill. 361.481 | 
coll that in connection with two or three cells of dry cell | Cream separator, centrifugal, L. Heriitschka. 
. . ~ Cc mo > 
battery will give spark large enough to light a gas jet ? pide wey Lig .." —— tial 
A. For the dumensions of a spark coil, see Scruewripte | Cultivator, F. G. Bright ¥ 
Swemscas. vol. ixxxil, No. 28, anower 7008 | Currents, rectifier of alternating polyphase, L. H. | 
’ . , -6, answer (900, price ten | Haynes.... 61,719 
ts | Curtam fixture, F. B. Jacobus 661.876 
| Curtain pole, Clark & Uilrich. O61 AM 
.| Cutter. See Band cutter. Vine cutter. 
Cutter head, rotary. J. EK. Roberts.. 661.56 
NEW BOOKS. ETC. | Cycles or cars, driving mechanism for motor, P. 
A. Renaux.. oecesgue UE 
U p-ro-DaTE AIR-BRAKE CATECHISM. By | behvery apparatus, automatic, J. 6, Decman..... See | 
. by ac ore e+e eee » 
ty H. Blackall Twelfth Edai- | Door holder, W. RB. Rummier Bhatt “io 61.621 
tion evised and Enlarged. New | Predsing machine. Hoover & Mason 661,609 
, : . . . Drill. See Roek drill. Seed drill. 
York: Norman Heuley & Coim- Drilling machine, radial. V. F. Prentice 661,586 
any. 00 2mo. > 254. ioe | Vye_and making same, brown sulfur, Elbel & 
pa nj : om i p. 254 Price | Rosenberg... ......-...++-+-205: 661,907 
$1.50, Dye, transforming carbon, Gutzkow & Homol- 
ssiineoes 61.800 
rhe subject is a most important one, and railway men Dyeing apparatus, H. W. _ Boettaer. ne 
. yein . I . 
cannot be too well posted on the latest developments in Kae hog ha 4. Fabrmana 
air-brake practice. The present volume is now in its | Electric circuit breaker, B. P. Rucke’ 
twelfth edition, which is snfficient guarartee of the ex- Electric cireult controlling device, ‘é Ww. Ham- 661,518 





‘machine brush holder, dynamu, aw. 


of the work 
which has become so popular among railway men is re- 


The question and answer style 


mer. 
cellence Electric 
K 


’ Littie. 


Electric meter, C. W. 
Electric train tontyel, ‘system of, C. 











tained. The diagrams are particularly clear. 
ey epparetas. M. Schupner 
" Dy arcu wit . vator. See Hydraul levator. 
Tak ELECTRO MAGNE Edited by | Bievator, J. Garyeo. sec nes esseeesceeseecee. wn. 716 
Townsend Woleott. Jersey City: ovator boot, C. . Levalley . 661,879 | 
r. “ ae | Blevator brake, O. F. Burton a) 
Varley Duplex Magnet Company. | levator ram. hydraulic, RK. T. Crane 
l6mo. Pp. 60. End gate, wagon. A. H. & 8. A. Kring. 
Engine. See Oil engine. Kock drill engine. 


Rock drilling engine. Rotary engine. 


The author develops the electro-magnet along a new line 





: Engine, Ball & Officer. O61 085 
which, on the whole, is rather interesting. Specific in- | Engine attachment. gas, X. De la Croix 661,304 
structions are given for desiguing magnets of various — — controller, electric, H. & J. 8. aui.742 
“zee. Various formaias are also given Envelop, multiple address. M. N. Forney. 651.990 
Evaporating DAN. Duda PED ccacentesces appaieeues 61,526 

Fabric. See Woven fabric. 
Farrier’s implement, T. F. Drake................... 1,733 
IN DEX OF INVENTIONS | | Feed trough, knockdown, H. Mendenball. 61.987 
Feed water heater. A. G. Hohenstein.... 1. 
| Feed water regulator. L. H. Davis... .. 661.853, 661.908 


Feed water strainer for jesnesewren, J.P. Hayes L931 


For which Letters Patent of the Feeder, boiler. T. J. Whitney 
Fiber cleaning apparatus, L. Sullivan.. jn. 


' United States were Issued Pitter. 4 ¥, Coresene.. 
? ‘ilter, . J. G,. Dought 
| for the Week Ending Fire alarm, O. rermann 
Fire alarm, A. A. Ross.. J 
Firebox, B. R. Hoisington.. “1, 


NOVEMBER 13, 1900, Fire engine houses, — and releasing mechan- 
ism for, E. P. Mat 601,616 


AND BACH BEARING THAT DATE. Fires in closed compartments, extinguishing, T. 


(See note at end of list about copies of these patents.) 























NOVEMBER 24, 1900. 













Furnace, Laughlin & — (reiasue)........ ~ Lee 
Furnace, J. C. & D. Wigert............... 61,751 
‘urnace construction, i Mi. “Suppes.. 1 

furniture, apboleceres, W. Volger...:.: 
electric, J. L. Cohen 498 













r, T 
Gas reversing vaive, H. E. Se hild. 
oe ee for expanding and compress- 


DOT fs as cccccccveseeccccoescescccsccesscs 661,784 
Gate, En 
Gearing, friction, T. Foster...... .............. 1,909 
— See Gas generator. “Steam genera- 
r. 
Glass sheets, machine for rolling, W. W. Pilk- 
on. ... 1a 
Gold leaf to pa . 
urwitz om 
Grain binder needle, 661,779 





. LER 
Gun barre 661.745 
Gun, machine, H. H. Tail. . 6138 


ate —* closing mechanism for "recoil, c. 
‘oblit..... 
Guns, breech mechanism for breech 1c ading, A. 


SOND, nt a cpencnsncese chdscecesoucepasyats 
Gutter, valley, E. Hippard......... .. 
ame fastener, G. W. Hayman........ 


ammer claw, F. Hawes... 

lammer, pneumatic, A. C. ‘Beckwith.. 
andle bar, W. F. aesewe beedensdeds ‘ 

langer. See Pipe hanger. 

Harvester cord catter, self binding, R. C. Live- 





feofesfontestoat 





IEE asd inl ctlethe “deaupnabebtins waist euik abs 
Harvester, corn, J. H. Eli 
Harvester draught gear. 1. ‘i Brown... 
larvester, grain, M. O’Connell....... .. 
dat box, C ayes 
4at conformer, traveler’s, J. 8. Fogg LS 
iat forming machine, Schooumaker & Canfield... 661,648 
lay track coupling, A. P. Boyer.. 158 

















feater. See Feed water heater. ware heater. 
ieating apparatus, H. J. Watties.. . 661,829 
ieel protector, A. G. Williams..................00. 661,533 
SID, DOG, Ie Asn 00 ccgsnnssccccccvesteccese 661,680 
ioe and cultivator, horse, &. J. ‘Bryan. beeube . 661.906 
Hoisting apparatus, D. Svenson..... . 61,502 
food, apparel, E. Bradloff............ aes . 661711 
look. Picture book. a 

lorseshoe ice creeper attachment, J. N. Clarke... 661.757 
jorseshoe, soft tread, C. Waste................6+0. 

fot air register top — Marwick & Hart.. 

dub, vehicle, J. Shaver... ....-...-.s+++ce++. oe 

iydraulic elevator, kh 7. SND. 6 nacedeqncee ° 

iy draulic elevator, G. H. ~~ Spann bese woods 
Identifying device, J. Henrich................ 
illuminating device, L. Erikson....... ............ 

a REN bodies, manufacturing, Cc. 

ln, cnndacsen tunes teGnogesesoncossgegeebnceoseaees > 661 10 
Incubator, N.C. Sprague....... 661,776 
ludicator. See Boule. indicator. "Office indica- 
tor. 

Deteeene .  Dem ORs. n008 oc00s0<ar0ansedbthsennss 661,510 
Indigo-leueo com pound, making, A. H. © en. 661.871 
Insect exterminating machine, T. Hanson........ 1h 
Jack. See Lifting jack. 
Jar. See Fruit jar. 
Jar filler, fruit, Asbhbaugh & Webster.............. 661,681 

















Joint. See Kail joint. 

Kettie. sizing. W. bahay " 

Key socket attachment, M. Pepper... 

Kinetoscope, C. Bilsworub. 

Kinetoscope, EL otis lectsdlbmnerninuan 

pies lock, E. W bittingham aanetine. veces 

ace fastener, shoe, W. A. Parkinson 

Lamp, acetylene gas, E C. Fowier.......... ae: 

Lamp, acetylene gas generating, A. C. Bin- 
pT Seer ee .. GOL. TM 

amp brac ket, *E. D. RMN. cntvnsccasadaata 8 

amp burner, i. GRGED, « cognsgnctncasenp cco ssebons 661,417 

amp dash pot. electric are, T. E. Adams . SL 

amplighter, time, J. Gunning......... .. 661,566 

ihe eee Avery & Burrell. . .. S16 

ittlinger............ aedoseone .. B10 

Last, hinged, G. EK. Belcher...... ... ess . 661.485 

Leather working machine, K. Hayes............... 061,580 

setter os . ure disks, ———s nee, 
abie, J. H. Ridley.......... woukenes cadecocetiog 770 

ifver. dco Store goods lifter 

ae ck, Dierig & Vorndieke. . 

Squid ispensing vessel, givers & Basbline.....: 

Loading machine, truck, G. A. Browne........ ... 

ock. See Combination lock. Knob lock 

vocking device, W. Heinitz.. 

ocomotive, road, F. Brutschke. . 





Loom for weaving textile fabrics, W. 








Loom, shuttle changing, H. Wyman, 
Loom shattle check, J. P. Maloney.. 
Lubricator, O. O. Kittieson.. 
Lumber joining macnine, A. T - inderman.. 
Luneh box, folding, J. 8. O’Brien................6. 
Mail cat ~<A c. C. Coleman... 
Mailing K. J. tsa naedtinnn dheeabeuenauannes 
Marker, ponte i, Caliect © BOR... ....0ccsccseccceaas 
Match box and cigar tip eatier, combined, F. 
PROUADOR, ... 0000000050 ne cgers cgceres sreceseses 661.667 
speasese. tailor’s tape, H. D. & W. 1. Kirk. . 61.587 
Measuring gage, L. S. Starrett... ............cceceee 661,582 
Meat fiattener, F. Cowin. ‘ . 1m 
Mechanica! movement, C, E. Hazelhurst. . 661,608 
Mercerizing machine, F. & C. Sbuman.. . 1H 
Metal beating machine, leaf, F. Nusser..... -.. GLOGS 
Metal rod severing machine, R. W. Ba ayley.. aagheaes 661,081 
Metal weidable and malleable, making, C. L. 
BAD. 00000: vocdess cccvesccccccccccsecedesssece «++» C6187 
Meter. See Electric meter. 
Milk can, J. German.. suwovcceccccsdtes webeese lee 
Milk cooler, C. Huntamam.............e.escenns 1 
Mill. See Windmill. 
Milling machine. F. A. Barnbam.................+. 
Molding machine, W. Zoeiler 
Mop wrinzer, G, W. Fimeh..... .......... 
Mordant, A. Fabrmann. “ naseonene 
Motor. See Gas motor. Weter motor. 
Motor controlling device. E. N. Dickerson --» 1ST 
Mower, lawn, G. P. Katler..........cccccee ccceenes 19M 


Mower, lawn, J. F. Seale 
Music leaf turner, F. 
Music leaf turner, 
Musical instrument, self-playing. J. O'Connor. 
Musical instruments, etc., air motor or pump for 
automatic, R. A. Gally 
Nitrobenzaldebyde, making, H. 8 
Nut, lock, A. V. Bryce 
Nut lock, E. A. Shuff.. 
Nut lock, W. W. Spe 
Office eg oma register, A 
Oil engine, J. Day. 
Oiler for elevator guides, traveling, J. “Hh. ‘Wood- 





ng, Hi. | . A. Holt. 






. R. Verdier.. 



















Package filling machine, J. i. Wyekott.. . 
Packing case, F. G. Mix. esce sen ) 
Packing, metalhe rod, R. ¥. Lane...... ce... O61 fed 
"ad. See Garment pad. 
"an. See Evaporating pan. Vacuum pan. 
-anoramic myrioscope, A. Peterson....... . 661,73 
*aper rom. machive for mdeating, Ault & 
Oe a pun ‘Sececsensecers< 66).480 
Paper — LH. Rie wéegheuel . HLA 
2ea cleaner, W. T. Hilleary, J onhecs CO ad 
en holder, nib ejecting, F. L. ‘Graham. 0 
Photographic film cartridge, M. J. Ebiman.. «» IL 
*hotographic plate washing and fixing appara- 
teas, GB. BalOMMA4N.,...... 0000 cosvcsscccccsoesevessees G61 819 
Photographic print holder, J. G. Baker... Gril 
Picture hook and molding, G. I bwab..... 61.557 
Pill machine compromer die, . Beck.. . 16 
Pipe coupling, C. Fisher. 661 508 
Pipe elbow mac AA H Sekowsky (reissue) 1sit 
Pipe hanger, P. Grabler.. 22. ©... n+. sens eweeee 61104 
Plane gage attachment bench, M. M. Smith... ... 61509 
Planter and fertilizer distributer, check row, R. we 
b EK cndubbasweshesccussubescecoveccceses Bust 661 6 
Planter, potato. i i a acceler dil 1.40 
Planter, seed, Wendtiand ry “Wuanderlich.. 61.70) 
Plow pianter ptachmnens, F. Riewe. 661.688 
Pocket case. N. Newm : 191F 
Poke, animal, H. A. Goolabes.. 7 


Pole, vehicle. G. A. Lambert.. ease 
eae ceceeceeces G61, 


Portiere, J. 
Power. See Churn power. 

. See Printing press. Stamping press. 
Printer’s quoin, C. A. Reussenzvebn................ 661,706 
Printing press automatic ink fountain, J. 8. 

IID. ninwtetenh biden thakeenenaness aassenenenint LT 
Printing press, flat bed, Whitlock & Huson... ... 94 


uapesns ¢ apparatus, air draft, I. J » Raye 
Prospecting ‘shovel, Sheeh y & O'Neill. 
Pulverizer, W. M. hu 
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SENECA FALLS MPG. co. 
aster i, Seneen Petts, ILE. 





SUPPLIES 


(Aree 








end * Turret bh Plan- 


I Sexcenapers and beth Breas 


Rule of rary Tal" 


7 FS or common or 


“Thy Washing 


uncommon, 
= ge mn, “" exhaustively “*e- 
Ope sccurat: ely illustrated in 


MONTGOMERY & CO.’S 
TOOL CATALOGUE 


the new, improved and revised edition 
for 1900. Printed from new type, with 
hundreds of new pictures and explana- 
tions of the latest Tools manufact 

for every known purpose. A book that 
all should have for reference and 


study. By mail for 2 cents. 
New York City. 


MONTGOMERY & CO., 105 Fulton St., 
a SAVES ONE-HALF YOUR FUEL 

We Tell You How. 
trae Radiator Oo. 26 Furnace St. Rochester, N.¥. 


CUYER’S PATENT 


DESULPHURIZING FURNACE. | 


Latest, Cheapest and Best. 
Takes the place of Heap 


Foot and Power 


SHEPARD LATH 















Saves time and money, 
Write for particulars. 
HENRY GUYER, Casilia 54, LIMA, PERU, 8 A. 


Presses for ite 
Sub-Press Work. 


Five sizes. Sub-Presses and 
Tools to order. 


g2 Send for Circulars. 


BLAKE & JOHNSON, 
P. 0. Box 7, WATERBURY, CONN. 


BARNES’ 


NEW FRICTION DISK DRILL 


FOR LIGHT WORK. 

Mas These Great Advantages: 
The can be instantly changed from 0 to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range—a wonderful econowy in time and great 
saving i drill breasage. t#™ Send tor catalogue. 

Ww. F. & JNO. BARNES ©0., 
1999 Raby Street, Reeckford, TLL 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Hook marker and paper — 
Does not mutilate the paper. Can 
used ty peatediy. In boxes of 100 for ‘e 
To be had of all booksellers, stationers 




















% ‘ON 028 


and notion dealers, os a7 ae mail on receipt 

of price. Sample care tS Fry 1, free. Man- 

ufactured Hos’ Gonsal a! Safe 
Pin Co., »x 21, Bloomfield, N. J. 





THE SANITARY STILL — 


on your kitchen stove furnishes 






or Stall Roasting. 





plenty of distilled aerated water at 
trifil ot yt as a tea kettle. | 
ADMIRAL DEWEY writes: ma 
pin with my friend Hon. Hilary A 
lerbert, Ex-Sec'y of the ag i 
recommending your Sanitary Still. | 
The water from the still is abso- | 
tutely pure and palata Oe are aS | 
Sani Still used inthe WHIT 
vs —, Highest award at He 


CUPkcrarn Cc o-. 
reen Street, 





Write for booklet. 6 N. cago 


The Coburn. Patent. Trolley Track 


Store Ladders. 


A PAIR OF STAIRS ALL ALONG 
THE LINE OF SHELVES. 
&@” Send for Book. 
The Ceburn Trolley Track Mfg. Co. 
HOLYO OK E. M ASS. 















Dies, Stocks & Taps 


and Machinists. Stocks 
drop forged, Dies, 
adjusted in collets 
formed to 
bolt cut 





th 


U. " and W ‘bitworth 


in. to 


GRAND PRIX, PARIS, 1900. 


Asbesto- 
Metallic 








RADE MAK. 


SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
Will stand the post for either steam or 
bydrauliec work. le for samples and list. 


C. W. TRAINER MPG. CO. (Gat 8, 88 Pearl &.. Boston, Ul, 8. A. 








for Amateurs. Dentiets | 


ide the | 
reads 














ng gage of, A. Olekiev' ice had 
Railways traveling contact for electric, ‘es. 
poele (reissue)... 

Resor stron. J. H. Hemmerding 

Refrigerant composition, H. a Corneli.. 

ister. + H r register. Sheet metai 
register. 

Register, Hart 4, PE icnadtencince abn .denerhe 








Steam generator, Hallett & Halliday 
Steam generator, T. Miller... 








Heieutific American. 
























Write us for 
Sample Box of 12, $1.00; 100, $7.50. 





RECEIVED THE COLD MEDAL 










(Trade M 
ARROW ON EVERY. CIGAR. 













































FORBES 











Regulator. See Feed water regulator. Gas pres- 
Windmi Fressinsor. — os Paris Exposition, 1900, for ty of tobacco and excellence of mak grade —- 
pemnet wees oe “von Zeke & same, J. A. Just. lf you smoke them, you i buy them agein. Further information Sarvteted oes eaters “on “ipplicatto n. 
. e & Redl. t 
Riveting machine. H. H. ‘Thoraton. Jacos STABL, Jn., & Co. Makers, 168th Street and 3d Avenue, New Yor y 
Roaster. See » re 
tk Sil pia ai ai ” 
cylinder head, all & Oficer. 4 
Rock drill engine, Ball & Officer.................... “686 Mi f Pp Je be 
Rock dri!l making and Sera apparatus, G. esi. IMPROVED icroscope or 10 jection. 
oes RENE on -pnaned can tacanthss <sanibabh conte s x New metal 
Rock driling engine, W. C. Stephens. . w 61.825 track plate y 
Roller mill roll shaft, L. H. berr: ry. . ie with keys i 
Rolling mill feed table, J. Kennedy..... . COLSTT to unlock 
Rotary engine, N. Henquin 061,524 standard 
Sandpapering machine, T. gE ‘ 'L. Bo Rieh.: 1.562 and change 
Sash holder, W. AGAP...........00..sseeeeseees 61,728 instantly — 
Sash holder, 1. B. Hardy... .................. 651,105 combining 
Sash, window, ussini Ferracioli............ 661.548 also polart- 
Saw clamp, M. A. K. Shotwell.... 61,727 scope and 
Saw filing machine, G. Bartlett. 51.2 stamoscope. 
cetistcompatiae Abs Vuntael Bs of rehos A light brilliant 
Cale, Computing, A. r - igh rillian 
se See Wind sereen. tad objeo- 
Screw threadin device, M. Bebrens........ 1.597 tives, with as electric light in 
Seat fastener folding L. ©. Brye et ai..... 1845 | flat Geld. well lighted and clear definition, New sub- 
Seed drill, G. C. Ditaler............0....+............ 661,502 | Stawe em ag | on a new system. Illustrated circular, your own home. 
| Separator. * See Cranberry separator. Cream catalogue, etc., 7 r : 7 ‘ 
~ separator. QUEEN & CO., 1010 Chestnut St., Philadelphia, Pa. , Burns with an 
Sewing machine shuttle mechanism, E. C. Lea... 661.506 | ——— ——_______—_____—______ intense white 
we == DA SPP cree #1" | $CCOCCCOO COSC OOO OOOOOOOCS jicht. that makes 
Shade, adjustable window, R. R. Johbnson.. . é é => 
Shaft stiffening plate, venicle, C. E. Stone. . $ TOOLMAKEERS’ The finest 3 a oil lamp pale 
Sheet me register, Hart & Marwick............ ‘ . . 
ee ene chores, 3 $ UNIVERSAL @ as a tallow candle. 
is Ms 5 66 sen enoeasnanscenacsencsesees th 61, "aah 
+ hg streets or nighwess. fur N. Kin ng 43 i: ss o SURFACE GAUGE. 3 Simple, easy to 
moke — CERN evice, furnace, G. 8. Gal- we Complete description in Pe ol ae od aa 
conten: boaneens* Ww. - ‘ai ovodue Si 708 $ our Wiel Cataloue of 3 operate, cheaper 
Soda fountain, 8.J. Rogers. nenseeenne ae * Gal.sis | © £.ne Mechan ool. ° and safer than ker- 
Sounds or signals, 4 + and reproducing, V. eT ik 7: ra STARRETT co. e osene. 
Spimning mse hinery drawing rolls, covering for, ge P| Box! Asses, Hoes. < ° Absolutely can 
4 C or, d . . é » 
' —-— $000600000000080600000000008 alle 
Spirals, apparatus for forming irregular, H. F. not ex pice a€. 
Eg te onsneeenescovereasoouesenss : 12-inch Pipe cut off and Makes its own 
Stall, animal, D. Stephens....... ~ioonelll ded s om calcium 
Stamping press, H. Dudeck............ dab Threa with ease by one ga ire en 
Steam boiler, A. G. Hobenstein.. 661,528 to 661 man and a carbide 
Steam boiler, tubular, F. E. & F. O. Staniey....... A perfect home 


light. 



















Steam generator, K. Park (reissue) . 
steel. manefact uriug. F. Ls Wesel 1.5 , No odor. 
ereotype plate holder, ese a 
Stool, counter, ©. I snare: omeedaaiiana iL. tne See prepetenatety The or lighting invention of tl 
tere goods lifter, FG a vc cccccccccvccscses Ron y , . 
stove, HH. awn L: ceeammmnenneson wat | 6 6. THE © URTIS & CURTIN 60. / age. 
itove, heating R. ratton. 1.456 arden reet. ridgeper ‘onn, y > . 4 ; 
de, L. Sal ees “mL a ¥ , | No home complete without it. 
Strainer, pump, tu J 
Siar ican spparnins Yor onivatig vie bait: A “HUMMER” OF AHAMMER. PRICE $3.50, 
ng 0 Ch oe 7 
% Whatever should ve aes ina Pneumatic Hammer is in : + 
Surzical dopijance, MeKownm & ¢ lark. AES eel ale | the “Cleveland ” atever is bad is left outofit. The| If your dealer does not carry it we will 
Swimming apparatus, J. 8. Bartholomew.......... 661,506 ‘ it exnrec mai ie ‘ce 
mg Ey PE + CLEVELAND. send it express prepaid for this price 
Table. See Billiard table. Concentrating table. PNEUMATIC Send for free booklet giving full par- 
Tobacco casing table. HAMMER iculs 
Tack or nail driring machine. J. M. Gimson et al. 651.7% | 1. i. 2n¢ in weight, atmple in make, economical in ticulars. 
Peers en i Soreness feLria | air and vary durable. Various sizes for different The Badger Brass Mfg. Co 
‘Totepbone tol qpnenting 4 device, W. A. Foss.. -¢ +38 bm py - in = S catalogs ~ with other “Cleveland bd *? 
: > , oa 
Thermostatic device R. G. Galiutn........ 61.381, Gore | Cleveland Pneumatic Too! Co.19 Frankfort St.Clevel’d,0 10 HOLDEN ST., KENOSHA, WIS. 
Thill socorng, Se TE ns encepoess cobeceseys 661.828 patent : 
Ticket rack, Wade & Smith... .............scecceues 661.627 
Tile cutting machine, G. A. ptenters.. pegacubeseneet 61.1125 
Tilework. metal casing for, R. Dart 661,500 
Tipps valve attacber and Save therefor, G. i. a 
hrader.. : 
ner enna 2 e Dupliphone 
Tire, elastic bicycle, ©. G. Fawkes............ . / 
Tire for . resilient, J. P. Legrand. 461.0 
Tire inflating device.  aanomatie. T. H. wet or, 61,587 A talking machine playing both email and large records. Combines 
mae, or oroer velts: © . = Schrader... . ..661,671, Ss 44 two machines in one. 
i, GU BE, MEN s dnarsnccecesaccsveccsses d 
bacco casing table, 8. Bobiman.. tapvavecnibs 61.787 Prices | Srapke — Dupliphene, rretd 
Toothplee pestoctes, ¢, 4 \ Helnte. lasehheeas \ oaeh br D | h 
machine, J. M. Hommel................ 42 
Tooth powder box, W. H. Hall.................. ... 661-911 The up iphone Attac ment 
‘or Ts.) «en sagisegsouapoce 661,585 
Tor an eee © neering device for, C. BB Can be instantly applied to any Columbia Graphophone, 
ibbesedee 1,520 A. 'T, Graphophone, or Home Phonograph. By using it, 
Towing cma boats, means for, c. A. 'B. 'D. Kott- Concert or Grand Kecords can be perfectly operated, and 
ST w6s000000cecne$er sceckénahe 63 running of small records not interfered with 


Toy anid mavestising device, combined, = 8. 


Top,. 
Toy trolley ca ste FP. Agor.... 
Train eallgiona ates for prevei 
Gaillard 
Transfer mechanism. E. Slic 
Transoms, means for Neti = 1 regulating, R 





Tree prop, E. K, Parker.. 















Mfgrs. Horns, Ho 





Graphophone Dupliphone Attachment 


HAWTHORNE & SHEBLE MFG. CO., 
207 Broadway, N.Y. City, 604 Chestnut St., Phila. 







$14.08 
16.00 


Tustrated Catalogues mailed on application, 
incorporated. 


rn Stands, Cabinets and Talking Machines, Supplies, 



































Trees, ete,, against cold, process of and appar- 
ln —_ or wqsocting. J.  Sueees.. ape - eee ee 
rorey: Goug > eK #1516) A USEFUL ATTACHMENT ccm. | 
Trosek wheel, D teed y & McMahan... . One of the most usstul 4 ppliances in connection with | PRI N T 
Truck. G. M. Williams eei.a | Our &inch Precision Lathe is the Traverse Mil- You wo 
Truck bolster, car, H. ©, Stalder...000 0. 81,777 ler ~® pe RS! ow N 
| regatany FS. & Lackiané........ - COF.788 | be. Tt is invaluaMe for such . 
Tube. See Mailing tube work asfluting.channeling.groov- ARR CARDS, ete. 
Tube expander, V. K. Rumbarger 661,620 ing, te | cutting, ete. 
Typewriter, M. 8. Carmona. 61.849 adj to any angle. The 5 PRES Sig ular or Smagl Newspaper Press 
Typewriting machine, C. T. Powers....... ‘1551 nest and most accurate of work SiS, Typesetting easy. Money 
Typewriting machine. C. D. Wallace. iLe23 can be done with this attachment none better possible. maker or saver. Send stamp for catalogue, presses, type, 
Ur screwing device, A. De Vilbiss, Jr...... 661.853, B6L&S7 For —. , Teamers, broaches, counter bores, etc., paper,etc. THE PRESS © Oe. leriden, C oun. 
Jacuum pan, E. 661,929 7 an 
Valve and valve proper, safety, EB kk Gold. Hil 603 FANEUIL. WATCH TOOL CO., Brighton, Boston, Mass. Do You Know tkere is NONE 
» Cag Aeshing, : W. Meyer. aero aR _— EQUAL to 
ve for air brakes, quiek releasing, *. H. Cor- 
a. Sapreereneerrena eee °F corse | ff You Want the Best Lathe and Drill | AN OLDS 
alve mechanism, enquin......... i 
Yaive, piston. C. ; Ye eee 7 GH UGKS ae — [- 
alive tightener, PE vcvcsus ochcotenects li E 
Vapor burner, L. Durr....... ce poceee . aso ne n ine 
Venstation A ion railway tracks. etc., Burke wesTCorT $ $2 5. 00 
i htnntinh tin aiinbeieeneceosoeie' fi * 
Vehicle, R. L. Young Grip, Great 


Vehicle driving apparatus, H. Preuss... 
Vehicle gear case, motor, F. Lamkin.. 






















Du 
ity, Cheap and Accurate. 





pays for this ad..and thousands are 
made happy by our address. 













































y ebicle running gear, C. T. Fletcher............... 1 
Vehicle runuing gear. changeable, © c. - sentias. 1.721 Westcott Chack on Opeida, N. Vou U. S. A; oLos MOTOR 1 WORKS, DETROIT, MICH. 
A ne he mg gear. ner, A. L. Riker........ eae | “ | Ask ris catalogue in English, try Spanish or German, 
elocipede van Guipen . G1 | PRIZE AT COLT Sasan % POSITION, 1886. 
Vine cutter, A. J. McCready ... . S181 E % G E | 
Voting mac hine, J. B. Weigand. . 61,331 9 conomica as n ine: niters 
Wait Gearon ternancrnasiat | «¢ PERFECT BRAND yl 
Washing ‘anenine.  & ~ * + eee eetengese 661.514 | Stationary. Marine er 
Washing machine. T. J. Pickett...... ape 661,723 R 
Water heater, purifier, and separator. A, G. Asphalt Ready oofing. | Automobile Engines, 
Hohenstein............... cove eee OH1ORR, 661,984 The west Gutaite and Dynamos, Magnetes, 
Water lifting . a C.-Shaw........+. 661,623, 661.1524 | strongest gravel surfac Starters, Coils and 
Water motor, J. H. Fullmer....... ............000+ 661.512 | ed ready roofing on the PI fi h 
Water supply reguiator, F. 8. Seymour............ 661 622 market, requires no ase for either teuc 
Water tube boiler, G. C oo Jr... 661,720 | paintink, ana le cheap or jump spark. 
Or AA eee A1912 | j 
A AA 1 by and lay iter anyone Dayton Electrical Mig. Co., 80 St. Clair St., Dayton, 0 
Welding apparatus, electric, A. E. Rietzel 661,588, 651.589 | tin or sningles ee 
Wheel See Trolley yaa capmenamces Tee | ta ee Pee eh re a cee Acne ond Manne Cocoon ae 
Wheel. A. W. Kin $1,611 gines and Launches, Mot 
Wheels or or Hage eS ey support ‘or holder for, ett Reeetne Dan amen ENT, } agon insines, "Pompton 
ay —~w" wee ngin 
Whitletree. A. Nelson: sg HE, CORK FLOOR AND TILE c "Ear Send for Catalog, 
Windmill, P. Aaitsch. Congress - STON, Boas. s.| PALMER BROS., - « MIANUS, CONN 
Windmill regulator, E. A. Brow me : _ 
Wintew fyeme. A. 1 - ee teat Ris eT 4 
ndow frame and sash, metallic, u- 
Fo caf canbe Tles geome Ducted tone ont GAS and GASOLINE ENGIN ES. wit? 25°, 
Window guard, F. canes... Bases evcnspecoesse . 3 
Window screen. J. Mares: 661. HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES. 
Window sereen. o@ one ” * b nderdown.... 481, Largest Exclusive Gas Engine Factory in America. 
Woodworking machine, B. Orb «-» @1 Engines held in stock in principal cities for quick delivery. 
} Lo Ng > bet Salitanecctovesessces SEND FOR OUR NEW ILLUSTRATED CA’ ALOGUE 5. 
jan Minn ee FOOS CAS ENCINE co. ‘ Station A, SPRINGFIELD, Oo." 
Yarns, machine for Tumidiéyin, J.T. Pearson.. 661,940 
Air cusbion. Hoan & Meinecke............ 
Badge, M. M. Gordon............. ...........+. 


Belt body or ,— = article, W. Ne ~—won 
Bicycle saddie pommel spring, A. Oleson.... 
Book leaf, J. Geer 








Prices $160 and up. Send for Catalogue, 


Stock Sizes M4 to 22 foot. 
Safe, Reliable and fully guaranteed. 
PIERCE "ENGINE CO,, 17 N. 17th Street, Racing, Wis 
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BEAUTY 










ack o corpe 
. r 


Pe privet Physical 
De. clepment 


Equa : » 
: a y bat 
i " 

‘ y ask hin 

F ira 02.8. 04.8 

SOLD BY DEALERS 

T w at « 

trations « apourk ling 

facts SENT FREE 


, Special X-Mas Offer. 5 


ud 10 Sr 


« 


w“ HITELY EXERCISER CO., le 
‘ 25 Bradley Building. Chicage. ) 

















B ALL BEARING AXLES AND RUB- 
ber Tires.—A paper read before the Carriage Builders’ 
National Convention, Philadelphia, October, 841, show- 
: the advantage to be derived from the use of ball 
nes at pneumatic tires in road vebicies Con- | 

1 in SCI ENTIFK AMERICAN SUPPLEMENT, No 

ce 0 cents. To be had at this office and from 


Typewriter 
Record 
re. : AT s 
wes, Paris Expositions 
<> 5% 1878 Gold Medal 
. 1889 Gold Medal 
ist 1900 A Grand Prix 


Highest Form of Award. 
Outranking All Medais. 





WYCKOFF, SEAMANS & BENEDICT 
327 Broadway, New York. 


ARMSTRONG’S No. @ THREADING MACHINE 


Can be attached to bench or post. 











Desiened for threading the 
smaller sizes of pipe, iron or 
brass, aleo bolts. Has two speeds, 
one for pipe 4 to 1 inch; the 
other for pipe li¢ to 2? inches, 
inclusive. Bees the regular 


Armstrong adjustable dies. Oth- | 
er attractive features. Send for | 





gerHoulgre. The Armatrong | 
Mie. Ce., 8 Centre Street, 
New York. Bridgeport, Cono. 





THE B. F. BARNES 
: UPRICHT DRILLS. 


Streng, Well Bailt and Up-Te- 
Date in Every Particular. 
The cut shows our B)’ Drill which we 
guarantee to drill up to ene tuck in 
steel and one and ene-fourth in- 

es in cast tren. We believe it is 
just a little ahead of any other W’ drill 
on the market. The next size, swing 
ia about ready fordeiivery. We shal! 
be glad to send you printed matter 
B. F. BARNES €O., Reekford, Tl. 


Experimental Sclene 


[ORGE M. HOPKINS 
20th Edition Revised and Enlarged. 
914 Pages, 20 lilustrations. 
Price $4.00 in cloth; $6.00 in half morocco, postpaid 







“sjooy 
£ansua) 430% 


Ry G 


THs is a book fall of 
4 interest and value tor 
Teachers, Studenta, 


and others who destre 
to impart of obtain e 
practical knowledge of 
Vhysics. this «plendid 
work gives young and 
yjid eomething worthy 
of thought tt has in- 
filvenced thonsands of 
men in the choice of a 
ec ceer. It will give any- 
one, young or old, in- 
formation that will en- 
+ able him to compre- 


hemi the great im- 
provements of the day 
it furnishes sugges- 
tions for hours of in- 
structive recreation 
Send for large [liustrated Circalar 
and complete Table of Contents. 


MUNN & Co., Puas.isHers, 
d Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 








Dentrifrice, J. G. Pease _ 3 
Dyes, certain named, Pearl Lustre Dye Company. an 2 
Flour, Fulton Milling Company............-....+++«« Py) 
Furnitare, Copeland & Durgin ( ‘ompany eecccecoses ar 
Game, certain named, J. A. G. Beales..........+++. 35,575 
Hats, Rothschild Brothers.. am eee 
| Hooks, back band, 8. Ward. Sr svtee 35,442 
Horseshoe naiis, North Western Horse Nail 
Manufacturing Company anécas, Ue 
Liniment, A. Lagerkraus ... S6.401 
Medicament, Trommer © ompony 35,408, 35,404 
Medicated bathing fluid, G le.. 35,400 
Medicinal preparation, certain named, 8. O. ster- 
rett ‘ . 5 40T 
Medicinal tonics, F. Comar & Fils et Cie............ 35,410 
Medicine, certain named, E. 8. Sloan.. P 35,406 
Miveral machinery and implements, Krogh 
Manufactaring Company. 35.446 
Mineral water and non-alcoholic beverages, Du- 
quesne Distributing Company............) 642 
Molds, compound or mixture for making, Soppei 
& Andrews ... Bane 
Olls, cotton seed, American Oil C ompany_ 
35,435 to 35.499 
Oysters, G. W. Danbar’s Sons. 427 








Bowling alley tight r 
Burkhardt. : 


Sect 








Braid, L. & 

Cigar bo, M Sappeer » 
Comb, F Grell . 
Copying press frame, L. Bailey. pawengneasinnoensiiees 33,500 

| Dental crowns, draw plate for swaaing. Srower «& 

| Burfeind... oo... ice icre senves ° 33,44 

| Fabric, W. H. Fletcher. .... ..... 5.6... 0c ceveeecceeces 36,570 

| Game or as board, KR. E. Boyle . 3564 

| Gas and electric hight fixtures, ornamental trim- i 

mings for, BK. Gothberg auc edcun sbapee 13,565 
Gas burner, Clark & Hoeft i poonsetia 5 SO4 
Grinding mill body. T. Caseaden, Jr..........++.+- $8,558 

| Hook, F. Kemether.. Sacbivecsodocccennncs.\l 33,551 
Hook, picture, KE. Melehers............ 33.550 
Lamp chimney, J. F. mestenss.. 

Match safe, J. M. Kaiser. 





Nut lock, W. L. Lyman.........,-. 
Planter seed plate, corn, F. K. Latirop.. : 
| Pneumatic despatch systems, receiving tube for. : 
K. T. Jenney ‘ 
| Priem piate, J. G 
Rubber foot mat, F 
Shirt sleeves and 5 
Slicer frame vevetable G. Walker 
Slipper ornaioent, J ae wg 
Square and scroll, tatior’ 8. L. A. 
Surveying instruments, vernier plate for, G. 
Buff. 






monte -puiveanecsnanesesaeehe 
a Turner... 
1. B. Keller.. 





Tobacco moistener, §. Strat 
Tread power whee . J. McDermott. 
Trimming G. “Bt- - 

Turpentine — Dp Cc, Beltz... 
Valve deflector, D. Wheatie 
Weather vane, D. Haight... 


TRADE MARKS. 
| Beer, lager, Wacker & Birk Growing and Malting | 


Company 
Biscuit, sweet almond, H. Lalo.. 42, seas 
36, 4353 


Boilers, cleaning compound for steam, M. P. Sdto- 








mayor. 
Boots and shoes and leather for same, Rice & y 
IN... uo 000000cegscegessginbenseeeesnaeases 


Cards, playing, United States Playing Card Com- 
any 
Ce weal products and preparations, J. V. “ Hecker.. 
Chocolates, T. M. Swetiand. 
Coats and pants for boys and youths, Coben & 
Lang - ° 0,805 
offee, roasted, 





Arbuckle Brothers. 









Coffee substitate, Museatine Vat Meal ‘Comp: a 
ollars, cuffs, shirts and waists, H. C. Cartis ‘ 
Company. 

Gorecte, 4. B. Hodge. 
wreets, EK. T. Muir ~ Dy 

é ‘utiery and surgical instruments, certain named, 

Cc. Lotters & Cle 


————_— 
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Elgin Watches 


possess accuracy and endurance 
under all caniiiieee and in all 
degrees of temperature. 

Full Ruby Jeweled. 
Sold by jewelers everywhere, 
An Elgin Watch always has the 
word “Elgin” engraved on the 

works—fully guaranteed. 











AMBRICAN PATENTS. — AN INTER- 
and valuable tabie showing the number of vaier.ts 

tor the various subjects upon which petitions 

fore been filed from the beginning down to December 
18%. Ccntained in SCIENTIFIC Almqmiean suP- 


PLEMENT, No. 1oe3. | ce 10 cents. To be had a 
this office and from al 


THE LAMP OF oom 


For every outdoor pai the new electric light, 


ne LOVER LEAF LAMP 
ind and water proof. Can 









stro and 
convertible into s house lamp, Will give con 
tinuous light for fifty or sixty hours. No smoke, 
BO grease, no smel!. Price, with Scell battery, $15. 
Reasuean Electrical Nevelty & Mfg. Co., 
255 Centre Street, New York, 
Write for 1900-1901 19m Catalogue of Electrical Novelties, 


K ROMSKOP 


Color Photography 


Nature's ! © It seems atmost a miracle!” 

“ To the already list of marvelous devices which 

will come into common every-day use must be added 

this last and most pleasing gift o ence.” 

Kromskop’s 

y- stamp for t. 

IVES KROMSKOP COMPANY, Incorporated, 
1324 Chestnut Street, Philadelphia. 





Painters’ supplies exciusive of paints, ‘Adams & 
SND RIOD « cnncce+natecapes ncccgnseseqoveds 

Paints, pigments, and ‘painters’ "supplies, certain 
named, Continental Manufacturing Company. 35,441 

Paper and envelo D8. writing and mourning, 


EY 2 IPE cen cdinehavennensehoooeenestens 35,372 | 
Remedy. certain eames. J. B. Jourdan. _... ay 
Remedy for certain named diseases, J. F. ’ Babi. 35,409 
Salt and baking powder, table, J. Butler........ 426 
Seeders and drills, grain, La Crosse Plow Com- 

pany an 85,445 | 
Spectacles or eyeglasses, American Optical Com- 

BUTE dune 0 25« veccccccccess conmgehspbhasen 35,376 
Stationery. certain ‘named articles of, Spencerian 

Pen CERRO. . conse ccs « surtaket¢s tceuane 96.573 


Suspenders and shoulder braces, Morris Brothers 30, 5M 
Tablets, laxative, R. saeen . 35,402 
Tea, Hunt & Compan “ B5.A14 to 35.418 


Tim, routing, Albany "“"Neséware and Iron Com- 

DOR. ..0.-crccce-see seececs 3%. 
Tobaceo pond cigarettes, certain named, 'B. Houde 

& Ch aaa 35.428 
Tobacco, plug chewing, “Smith & Scott....... 431 
Tobacco, twist, New Guinea Compagnie... ..35,429, %.440 
Tollet and medicinal preparations, X. Pene. 398 
Toilet preparations, certain named, Naamlooze 

Vennootschap Eau de Cologne Fabrik, Voor 

been J. C. Boldoot......... .. a7 
Watch movements, Hampden Watch C ompany 35,377 


Watches. clocks, cutiery, and gold and fountain 
Kiger 35,388 
end watch movements, 
55.378 to 35, 34 


pens, C. A. 
Watches, watchcases, 
Keystone Watch Case Company 


Watches, watchcases, and watch movements, 
Philadelphia Watch Case Company 35,385 to 456.387 
Water for —— purposes, Crescent Ice Com- 
POBY oc cvcccccccs cecccccecese cocee 0s ccees cvsovesess 35,413 
LABELS 
‘A. B.C..” for beer, American Brewing Company. 7.560 
“Bechtel Brew.” for bottied lager beer, George 
Bechte! Brewing Company............ . 12 


“ Black Buss,” for beer, American Brewing Com- 
any 7870 
< = sk Bass Beer.” for beer. American Brewing 
mpany 
yor Blac k Tulip C Taret.” 
“Boss John,” for 
Tobacco C ompany 
** Bright-ine.” for silver polish, F. A. Fichter 
* Brookwood,” for whisky, J. Thompson 
“Onscarine.” for a stomach medicine, 
Brothers & Compan ease 
Charmion Egyptian garettes.” for cigarettes, 
L. Finkelstein. 7877 
“(inealeo Tonite.” for a tonic, Pittsburgh ‘Homeo- 
pathic Pharmacy.. 
‘Corrective Syrup, 


} 
xe 


a1 
on & 
=}- 


* for wine, Weyrich & Schley 
tobacco, Finzer Brothers 


aka 


Py 
8 
— 


Rea 


* for a medicine, Corrective 


The reputation of the I 
timepiece. Its splendid performances have 
both senses of the phrase om demonstrated 


resell Dollar Wateh “ls firmly estabtahed 00 oh Secures, reliable 
ined the faith of the nat 
_— a doubt thatthe wath nat = ty bata 


5 bm pay gh yy 





tical + e, conventional in size, h 
for One Year. 


and ¢ 
or sale 10,000 dealers, —— PGenshanae 5. ari tae 
ROBT. Hi. INGERSOLL 5 ARO, Dok Thr ok Gontionas ow ¥ 








You will not get left 


if you Own 
QCne of the Reliable 


“Accurateio-the-Second” 


214 men 
Railway” 2% Jewels Por Railway Men. 
400" For Ladies 
Our “Guide to Watch Buyers” Sent Free. 
Dueber-Hampden Watch Works, 


- Canten, O. 








here are Two classes 


—<——w 


of farmers in the country--those who read 
HOARD’S DAIRYMAN and those who don't. 

Those who DO read HOARD’S DAIRYMAN 
are the prosperous, intelligent, energetic kind. 
They wouldn't appreciate it if they were the 
other kind. 

They buy everything that any other farmer 
does—because they are Farmers first and 
dairymen afterwards. 

That's why HOARD’S DAIRYMAN pays adver- 
tisers so extremely well. 


HOARD’S DAIRYMAN, 
Ft. Atkinson, Wis. 


MINERAL PRODUCT OF THE UNITED 


Dn 1835-1806.—A 
statistics. SOMENTIFIC AsenenAD er 111 y 
Price 10 cents. Fer sale by M —_ & Co. and al) news- 
deale for 1897 ca 


P8u USE GRINDSTONES ? 


if so we can supp:y you. Ali sizes 
mounted and pomenared, always 
, we make o 


ept in stock. 
—— solossine aena> for all spe- 
purposes. 32%” Ask for catalogue 
The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 





















Syrup Company. 
“ Coweill’s Expectorant,” fora medicine, W. Cow- 


“ Durkasco,” for copned goods, A. E. von Cots- 
hausen... 
“Gravel Spring.” for mineral 
Brothers 
“ Great Dane,” for whisky, J. Thompson. 
“ Howdah Brand,” for canned sugar corn, United 
States Printing ompany. 
“ Manx frend.” for —- corn, United States 
Printing C compan 
“ Old Loyalty,” for — St tobacco, Finger Brothers 
Tobaceo Company. 
“Our Lola,” for cigars, Wood Mercantile Com- 
pony. 
Piog Smoking,” for smoking 
Brothers Tobacco Company. 
“Probono,” for canned goods, 
hausen 
“ Red Cross,” for whisky, Western Distilling Com- 
pan 
“ Red Cn #8 Antiseptic Shampoo,” for a shampoo, 
Red Cross Chemical Company 7 
“Red Cross Disinfecting and Deodorizing Pow- 
der.” for a powder, Red Cross Chemica) Com- 
, pany . mend 7585 
~Zone Dost Bag.” fox a medical compound, 
“The Mou Cure Company ‘ : os» 7,887 
“Spurt.” for plug tobacco, Fiarer Brothers To- 


beeoco ompany ‘ 
’ for metal polish, Bell Manu- ’ 


water, hyvencenne 


tobacco, Finger 


A. E. von Cots- 





Ry 


oc 
FOR THE 
~~ 


GREATEST 
FAMILY 
NEWVYSPAPER 


Leslie's Illustrated Weekly 


It telis the story of contemporaneous events and illustrates it 


with the most artistic pictures. Its c 


orrespond 
writers cover every important field the werld over. 


SLIE’S WEEKLY is a paper to keep on the library table, and to read and 
re-read, and to file away for useful reference. 
culture and refinement among the masses than any other paper of its class in the 
It is the greatest, best, most attractive and cheapest of all American educa- 


It is read by more families of 


They include Jasper's 


“Star Metal Polish, 
facturing Company 7584 world. 
“ Suckow's Rheumatic Remedy,” for a medicine, . . 
J. K. Suckow ta00| tors. Its special features are worth your time and money. 
Summer henwtive Brend - for canned tomatoes, ser | Weekly Hints to Mone : ithoat he ti di 
nited ale Tinting Company. 7,867 eKLY -Makers s r 
The & & Shirt Walee Trousers, y, tor trousers, \ y » answering without charge questions regarding 


}. Saiabuorg 7,862 


A printed copy of the “specification ‘and drawing of 
any patent in the foregoing list. or any patent in print 
issned since 1883. will be furnished from this office for 
W cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., #1 


Sreatuar. how 

jan patents may now be obtained by the in- 

ventors for any of the imventions named m the fore- 
ng 





| ipetres the cogt will bere St Reser as 
ork. Other fereumn paveute wag tive 


Stock and Bond Investments ; 
without charge questions concerning Life Insurance. 


Hermit’s Life Insurance Suggestions, answering 


Send One Dollar to the publishers’ address below, and Leslie’s will be mailed 


to you regularly each week for a period of four months. 


LESLIE’S WEEKLY 


T1O FIFTH AVENUE 


NEW YORK 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free ted Book. 
«CAN I BECOME. “AN “ELEC. 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Electric Lighti 
pe tric Railways, Mechanics! Engineering, Steam Engl: 
ring, Mechanical Drawing, ,* 4 ~~! by a 
tute indorsed by Thos. A. and 
E 1. ECTRICAL ENGINEER Issa v ‘TE, 
rept. A, 240-242 W. 28d . 884 Bt., Ne ork. 





College Course at Your Own ‘Home| For 


Language, ye Science and | 
ro ~ Se 


Complete courses in 
ful) under-graduate work, leading to 
tered universities. Competent professors, 


European and American universities. Send jor fui 


formation. University Extension College, Detroi 








i 
ort 





FREE SCHOLARSHIPS 


| nea. morta 
Stationary or Leromotive 
(Including Weehn'! Drawing) 
A School of 


Chartered by Co 


BICYCLE TIRE REPAIRING.— THE 

ical article ilias- 
petcnss and plugs witb 
r band plugging 


Mending of Single Tube Tires. — A pract 
trating the method of inserting 


pliers and pluggers, together with 1 











ig American. 





__ 335 














TheYouth's 


ompanion 


We shall be glad to-send to any one 
requesting it our Illustrated Announcement of 
the new volume for 1901, and also a sample 
copy of a recent issue containing Mary E. 
Wilkins’s article, “When People Wrote Letters.” 








Free Every 
Week to 
January |, 
1901. 








There 


is no Better Investment 





$1.75 
Than 
This. 





'HOSE who subscribe now, sending $1.75, the yearly 
subscription price, with this slip or the name of this 
publication, will receive all ithe remaining issues of The 
Companion for 1900, including the Double Holiday Numbers, 
FREE, and then the issues for fifty-two weeks, a full 
year, until January J, 1902. 
of the new Companion Calendar, lithographed in 12 colors 
from exquisite designs painted expressly for The Companion. 





This Offer includes the gift 











xxi21 








The 


Youth’s Companion, 
Boston, 


Mass. 








snd the ob of panctary fae. giluoystcre. “pe:| A USEFUL GIFT FOR MOST PEOPLE. 


tained In SUPPLEMENT 110-2. 
sale by Mann & Co. and all me newsdealers. 


Complete Manicure (Outfit in 





WARREN'S Natural Asphalt Stone 


agg Ready Roofing. 


at the factor, 





witbout the help of skilled roofers. 


Warren Chemical & Mig. Co., 85 Fulton $t., New York. 


© surface is om leted 
does 
not require pa as Dur- 

economica!. Com- 


lap 
Trinidad aspbalt. 
sienead for ‘application 


plush and satin lined case con- 
sisting of file, cutic rj knife, 
— scissors and 6 emeey 

m geerey warranted, a 
Hi Our latest pons on 
of manicure goods and cases 
mailed free of charge. 


Emil Forquignon Mfg, Co., 
8356 Broadway, New York. 





A DESIRABLE HOLIDAY GIFT. 
DRAPER’S 





Ghe “FORTIS” 


Electric Exerciser 


Combines the most approved 
form of high-class medicinal 
electric apparatus,with mus- 
cular exercise. 


For HEADACHE, NEKVOUSNESS and EX- 
HAUSTION INSOMNIA, RHEUMATISM, NEU 
RALGIA and the many other complaints for 
which electricity is recommended by the phy 
sicians, Its effect Is almost MACICAL. 

The life of the battery is about six 
months, and it can be replaced for 25 cents 

Send for descriptive booklet. 


Price, complete with 
foot plate, - $7.50. 
If your dealer don't carry it, we will send 
express prepaid. 

THE BADCER BRASS COMPANY, 

Kenosha, Wis. 








” Wor lds Sta ndard 


yd ——— 


OD ww 








Standardized and Warranted. 


Gives a correct 
in ink on a weekly chart. 


t#” Write for particulars. 


THE DRAPER MFG. CO., 
152 Frent Street, New York. 


DEFIANCE MACHINE WORKS 
DEFIAN E ole eT 

















NOW READY. 


AN AMERICAN BOOK ON 


Horseless Vehicles, 


Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic 
Motors. 
By GARDNER D. HISCOX, M. E. 
Author of “Gas, Gasolene and O11 Vapor Engines,” 
and “* Mechanica! Movements, Devices 
and Appliances.” 


Price $3.00 PosTpaip. 


This work is written on a broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
| to the ph eand busi convenience of mankind. 

| The wake-upand management of Automobile Vehicles 

| of all kinds is liberally treated, and in a way that will be 
ns appreciated by thuse who are reaching out for a better 

| knowledge cf the new era in locomotion. 
| The book is up to date and very fully illustrated with 

various types of Horseless (arriages, Autorsobiles and 
Motor Cycles, with details of the same. 

Large Sve. About 400 pages. Very Fully 

Tilustrated. 
[3 Send for circular of cortents. 


MUNN & co. 361 Broadway, or 














a a 
to nookletst tells all moe, Me 
THE CARLISLE & FINCH con 








Recording Thermometer | 


and continucous record | 





50 YEARS’ 
EXPERIENCE 






‘GRINDING MILL 









Trace Marks 
DESIGNS 


Anyone sending a sketch and description may 


quickly ascertain our opinion free whether an 
invention is probably patentat ve. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


"Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co, 261 8roacway. New York 


Branch Office, 65 F 8t.. Washington, D. C. 


IncuaaT TORS 


—bar 
none pee Ont er mee ira 
har and FREE. 


mx, PEERS incupsTon be @ 134,150, 


RUNNING GEAR aH 


PARTS 
For AUTOMOBILES. 
Sencaeer"*"""" OTTO KONIGSLOW, Cle oe 

















| pI RSONAL MAGNETISM 






It triumphs over obstacles ; 
itenables you to gratify a 
highest nenssstoaes | te 
achieve; to yo re to 
. it marks the difference be- 
d failure and 
makes man the supreme master of 
his destiny. By our new system 
you can learn this wonderful 
in a few days at yourown 
you can cure diseases, b: 
habits xnd wield wonderful power 
and influence over others. Our 
richly illustrated book on Hypno- 
tism, Personal Magnetism, ag 
netic Healing, etc., tells how. It’s 
free. It is intensely interestin 





























and full of startling surprises. It 
has been the means o starting 
thousands of persons on the roa 
to success. A postal card drop 

in the box at the corner wil! bring 
this wente book to your very 
door. Addres 

New bg} Institute of Science, 
Dept. P. T. 2, Rochester, N, ¥. 








‘SCIENTIFIC 





IC NOVELTIES. 
Practical, Du 


rable. Most complete line 
Clitten Avenue, Cincinnati, Okie, 


CopyvricuTs &c. | 


nishing the 
an extension to the ¢ 


Nr eh ee 


- PROPOSALS. 


Orgs. F Or THE Laas hades 19 THIRD LIGHT- 
District, ie, N. 


. Sealed pro- 
non be recefved at A othoe Sintil 12 o'clock. noon, 
a 


riday, November Wtbh, then opened, for fur 
material > Ft 





© necessary for bailding 
wilding at the Light-House 
Depot, Tompkinsville, N. Y. Specifications, forms of 


proposals, and other informati on may be had on app “it- 


cation $0 ani P. HEAP, Licut.-Colonel, Coves uf Bngi 


neers, U. 8. A., Engineer Third Light. House District 


WANTED. Gooa | novelties, fuitaole tor advertisi nw 
— Swi NOVELTY ce @5 Broadway, New York. 


ler M cui E se Engines Browers’ 
ICES INES, Cort achinery. TH VILTET 
G. CO., 9 Clinton aaron, "Milwaukee, Wis 


Xponses; Do ex, ogee 
i = Penttion permanent; se f-se! 
Prase . Co. , Btat'n 10,Cinelonatl 0. 
NEW YORK SHOPPING by a responsible and 
experienced lady. Send for circular. 


_MES. LORD, 3 West Mth Street, New York City. 


Expert Model Making, Hetablished 07. W = 7. 
Proprietor Ohicago Mode! W orks, ( Hhlcage It 
E. E Madison St. Write for catalogue of Mod Repel By 


| Woreinte ee . ite. 


NOVELTIES a PATENTED ARTIOLES 


Manufactured by Contract. Punching Dies, Spocial M 
chinery. BE. Konigsiow & Bro., 181 Seneca 8t., Cleveland, o. 


Experimental & Model Work 


Oir. & advice free. Wm. Gardam & Bon, 45-51 Rose 8t.,N.Y. 














FOR ALL “PURPOSES. 
“Ol Pet Sut 





versal Eccentric Mill. Address J ee ¥ pi 
SON, 2s Rodney Street. Brook yn, NY 


MODELS EXPERIMENTAL WORK. 


E.V. BAILLARD, Fox Bidg., Franklin Square, New York. 


D'AMOUR SeUTTLEDALE MACHINE. C0. 





PATTERN. AND. MODEL MAKERS. 


AUTOMOBILE TRANSMISSION. 


Best va Vrite for catalogue 
sos Waele Goren Wee. y. 


WHO MANUFACTURES 


CHAIN-MACHINES which bend, cut off and con- 
nect the links automatically ¢ (Anchor chains.) 
Pie pane, address replies to 
F. 0. L., 143, care SCIENTIFIC AM®RICAN. 


WER FABRIZIERT 


KETTENMASCHINEN, weiche die Kettenglieder 
autematisch wickeln, dure hschneiden und einhangen? 


| (Ankergiieder.) 


Gefl. Offerten beliebe man unter F, 0. L., 143, an 
das Comptotr des Blattes za a richten. 





1-2H. P. GAS ENGINE CASTINGS 


Materials and Blue Pripts. Write for Catalogue 9. 
PARSELL & WEED, 129-11 W. Sist Street, New York 
—Machine Shop, brass and iron founcry 


‘FOR SAL not large, but well equipped, Present 


owners not active nor conversant with the business. 


| A 
| thoroughly capabie man who would know what and how 


to manufacture, with some capital, can buy this piant 
easy terms. Address 
WN MFG. CO., Watertown, Wis. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. 1. 


D L. HOLDEN 


ADELPHIA PA 


RECEALED. [a3 MACHINES 








CATALOGUE now READY. 
N Will be mailed on receipt 
of twe-cent stamp. 


THE H. & D, FOLSOM ARMS CO., 316 B’ way, New York, 


Hawkias’ New Catechiom o of Blectrieity 
for Engineers, Electricians, 
Wiremen and Amateurs, 55d 

es $00 iilustrations,bound 
n leather, pocketbook form, 
old titles and edges. Strict 
he? p-to- Date. Fost pe ald, y 


Audel & Co.. 68 minh 
GRANT | TOOL POST CRINDER 2a .e 
ry useful in too! rooms and machine shops 
bs a, the quantity of cylindrical grinding 
will not warrant the purchasing of an expen- 
sive universal grinder. Experimental Work 
Special Tool, Models, ete. Address 
MFR. © o., 185 John Street. Bridgepert, Conn, 











Send us your addres 
and we will I show you 
ps tat = Ae yt 

sure 
furnish the work and teach you ts 8, = he work o. 
the locality where you iive. Send us your address and we will 





at the nny ere fully, remember we wen ac vege pr 4 
of $3 for eve over oa s work absolutely sure. 
URISG CO, Box 354, Deareite Mich. 


FREE! WHOLESALE Book 


Edition for 1900-101 CAT 6 








ener ee 
Now ready, Coats 6 cents Pome to 1 Mall. 416 pawes 
6 by 9 inches, advertising 15. Books, wart 
Periodicals. ete.. ete., at fheicaule Priees. All 
books carried in stock. Best cataiog ever printed and 
sent free of char 

THE ROOK &T pri. POmPANY, 296-8 Wabash Ave., Chicago, 





re Astronomical 
Engineering 


Instruments 
MANUFACTURED BY 
. & D. MOGEY. 
Bayonne City, N. J. 
G®™ Send for Catalogue. 
















Heientitic American. 
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i aie ~ CAUSED BY 


|Sraboue snLasoNs | 





Always + Seasonable, 


Spring, SGmmer, Pall and Winter-in hot weather or 
cold, fine weather 
or wet, up hill « 
down date . the 
WINTON 


MOTOR 
CARRIAGE 


is @¥aliable-fer! 
service. It is not 
afflected by the 
thermometer, is 








absolutely safe, 
Price 81,200. easy to operate, 
oan be controlied at will. as to speed, and it costs but 
‘¢centamiletorun. HMydro-Carbon System 
THE WINTON MOTOR CARRIAGE CO.., Cleveland. Ohio 
Eastern Department, 1) Broadway, New York City. 


AUTOMOBILE PATENTS 
EXPLOITATION ae eeraraell 





UNBEBTARES, var ft atlos tnd Weter 
. exeminat * poteom. To =t -apital 
he fhe . 

rt KNISHES: Special hate make thorough exam of 
atten. EKaperts ext a rms aa “ Ompy ie to | 
pres properiv the promit me | 
mt ROH ASES t ~s tions | 
. i parta. | 

‘ Wiltiam 8 St.. New York, 


A Christmas mt 


ots HA ES-AP- 
aaey xi TO- 
MOBIE 

very aopropr riate 
your wife, and then 
she would be up te 
date. the wealthi- 
est and moet fash- 
jonable people are 
buying them for 
Christmas pres- 
enis Al 
Antomobdiles are 
furnished with 
pewerfui double 
eylinuder, var 
ahle speed gnso- 
lasss engines. 
The most reliable power on earth. Bay your Automo- 
bt le from old and experienced builders. We are the 
deat in Amer ca. Immediate delivery. No Agents. 
THE HAYNES-APPERSON CO.. KOKOMO, INDIANA 


*“WOLVERINE”’ 


‘ ‘ 
Sas and Gasoline Engines 
STATIONARY and MARINE. 
“Wolverine” is the only reversible 
MarineGas Ergine on the market. 








Price 
$1,500 | 








YN 
‘ 
Ee 


our 







The 


It is the lightest engine for ite 
power. Requires no licensed en 
gineer. Absolutelysafe. Mfd. by 


WOLVERINE MOTOR WORKS, 
12 Huron Street, 
Grand Rapids, Mich. 


: CHARTER ENGINE 
USED esos, 


sy Any One 
ror Any Purpose 
FU &.—Gasoline, 
Coonan, Portabies, 


Gas, DistiDate 
Engines and 
umps, Hoisters 
oF” State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


LLEL © ree te 
LAMPSAL ANGLES] 
Of it isn't an Eastman, 


SIDES=U' ae | 
Gake a 


Kodak 


home for 


CHRISTMAS 


Kodaks, $5.00 to $35.00. | 
Brownie Cameras, $1.00. | 











tl isn’t a Kodak. 





ASTM AN KODAK CO. 
Rochester, N. Y. 


et the 














8 Lamps in Series on 


CH RISTMAS LIGHTING 


EDISON MINIATURE LAMPS 


for Christmas Trees. 





No Danger, Smoke or Smell. Lamps either rented or sold. 
Full directions furnished, enabling anyone to seadily 


wire and put up the lamps. 


Can be used only in houses having electric lights. 





Address 


GENERAL ELECTRIC COMPANY, 


1 Candie Power Lamps. 


100 te 120 volts. 


‘NOVEMBER 24, 1900. 














The New England Watch Co. 


ARTISTIC SPECIALTIES 
for the Season are shown 
In Our Blue Book for Ladies’ 


In Our Red Book for Men’s 


4 Lamps in Series on 


HARRISON, N. J. 


60 to 60 volts. 


MoRECI SRA ER 





Watches. 


Either or both sent on application. 


37 Maiden Lane, 149 State Street, 
New York, N. Y. Chicago, OL. 
Spreckels Building, San Francisco, Cal. 


Bristol's Patent Steel Belt Lacing. 
fin ees 
ples 


foe cont Pres, 




















FITS ANY CYCLE 50 © 


OOO IN 
Ge Ts PLEASURE AND SAFETY— ALL DEALERS SELL TI 
+» ELMIRA 









RIDE 50 MILES-PEDAL ONLY 35. ECLIPSE MANUFACTURING C°. iY. 











The Bristol Co. 
vu = Waterbury Conn. 


“TIGHT OF ASIA” LAMP 


The Smallest Porta- Weight, 84.08. 
bie Electric Light. ina ‘tong. 








parton Typewriters 
te w gt PRICE 


$60.00 

Hartford No. on Keyboard. 
Hartford No. —— Key board 
sar Catal 


The Hartford Typewriter Co. 






y, and 

alumjniun shell_covered with fine 
0 Price $3.00, postpaid. 
One Guaranteed. 


ELECT IC CONTRACT CO. 
61 ELM STREET, NEW YORK. 


























SHIFT KEY. 472 Capitol Ave., Hartford, Conn. 
fe 
The followi ing letter from one of the ornate ‘Wmeat "lade ctorers in the 
world proves positively the marked superiority of THE GRIFFIN MILL 
“— . ° 
. for pulverizing either rock or cement clinker. 
. AMERICAN CEMENT COMPANY, 
OWNERS OF 
The Boypt Portland Cen Works. Gian ] Cement ‘orks. 
° The Penhaylnania Portinnd Cement Works, Th Columbian Portland Cement Works. The Gorin! N'Y Purtiand Cement Works. 
» Messrs. BRADLEY PuLVeRizER Co. ™ Eeypt, Penn., August 25, 1899. 
le Gentlemen: Replying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first Griffin 
Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since 
“4 then, as from time to time we bave built new works, we have equipped them all with Griffin Mills. We have now in opera- 
fe tion at our several works, thirty-seven mills. 
We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 
Mill stiperior to any other for grinding Portland cement and the raw material from which it is made. What we think of the 
Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. 
Yours very truly, AMERICAN CEMENT CO., 
Joun W. Eckert, President. 
le 








The demonstrated success of the GRIFFIN MILL for pulverizing all refrac- 
tory substances allows us to sell them on their established record. Write us 
for names of manufacturers who are daily using them with perfect satisfaction. 


THE BRADLEY PULVERIZER CO., Boston, Mass. 


THE JOHNSON ROTARY PUMP. 
Sim meet mene Pee 
in action te quiet Pest ope. 
ration. Especial adapted t 
pumping soap, yo sugar, lard, 
ucose, starch, ciue, var- 
nish, corn and water, malt, ete. 
Large sizes for tion. 

Made as a belt or steam pump, or com- 
bination, « aoe by electric ~ 
or gasoline engine. Manufactured b 

DAVIS-JOMNNSON ©0., Station vy. 


ACETYLENE 


DO Rig J BNOW that the most light, teast trouble, 
be secured be. ng good burners. 
burner is D. M. STEW AR ONDER. 


@ 


GRAMOPHONES 


THE 
United States Gramophone Co., 














CHICAGO, ILL. 








tewart dg. ashingt . C. e gy 
8 B Ww on, 0. C., yr inclosing 25 cents, for sample. 
AT STATE LINE TALO oO. Chattanooga, Tenn., U. 8. A. 


owns the Letters Patent for thee GRAM- 
OPHONE and its Indestructible Record 
Discs. These patents have never been attacked, 
nor have Gr and Records made under 
them ever been declared infringements, except 
through judgments confessed by a former 
agent of the Gramophone; such judgments 
have no legal valve. The Gramophone patents 
cover all Talking Machines in which the rece 
ord groove propels ihe stylus, and in which 
hard-pressed record discs are used. 

SUITS HAVE BEEN ENTERED AGAINST the parties offering the Zon-e-phone (a beld copy 
of the Gramophone. 

Dealers and users are WARNED against buying them, or they make themselves lable for heavy damages. 


United States Gramophone Company, 


Canadian Parties Address: &. BERLINER, Pres. 
E. BERLINER, 2316 St. Catherine Street, MONTREAL. 


All All varieties a lowest prices. yA. a 
on or Stock Scales 


Goales te! Sewing sa ERT 
JESSOP S STEEL $4 
RaW TORR TeBeE oi so 

Falls how men wtmell'g 


eg a 


hb 



































